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(54) AUTOMATIC APPARATUS FOR CARRYING OUT POLYMERASE CHAIN REACTION 
USING TEMPERATURE CONTROL 

(57)Abstract: 

PURPOSE: To uniformly and accurately carry out 
PCR(polymerase chain reaction) on many samples by 
controlling the temperature of a liquid sample as a 
function of temperature variation with time of a 
sample block having a well for a test tube. 
CONSTITUTION: In this automatic apparatus, a 
sample tube including a sample mixture containing 
DNA or RNA to be amplified is engaged with a well of 
a sample block 1 2 and covered with a heated cover 
1 4. A temperature of the cover is kept at a 
prescribed temperature by controlling an electric 
resistance heater in the cover by a central 
processing unit 20. The central processing unit 20 
controls a temperature of the sample block by 
detecting a temperature of the sample block with a 
temperature sensor 21 and sensing a temperature of 
a circulating cooling liquid. An amount of electric 
power applied to each zone of a multi-zone sample 
block film heater 156 is calculated with a desired PCR 
protocol and a cooling liquid control demand to a cooling liquid controlling system 24 is 
generated. At the time, data of a circumferential air temperature sensor 56 and a line voltage 
sensor 63 are also taken into consideration. 
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i ] 0f3e*o*«wafrs-»*iR» vtz&tt: 

a ) MB** < 1 t l oroWSi©'M < ir t l o<d 

b) gf^WJ-ESWIEtW^n y *ofiJE©B8*i: b 

c) l»B^:/ny*©ja«*»fcS*S;fciM::«ME= 
5 WtS^ n y * %Mia=> ^ fc° a. — * 5 

< t t 1 O(0SWffrtt-*5tt*#'J ^ 7— tfSSSKJES 

4<Hloo* ^/HSrffiitfcWH-^ n y * , 
ny^—mWf-aM^ttST'ny^taS-feViJ-, aum 

a. — * SMBi- -5 fc «xo*i£-cfc o -c , 

a ) 0f3fero^J^*Jtt SBtFBSW^n y * <E>ffi.«£ggtf 
^xy:7\ 

b) W^IB»-i:5WEK»^ny^oa*«)IBS:i:L, 
TflW2jK{*WiS^*«Dta«*ftJ^5^^y^ & 

c ) Stll2S*i|S|-^D y * # 3 5 ~ i o o °cw©isrt ©(as 

aaa-e, ttiw^oy^fcft^sixs^T^jfts, 
aw, 

d) =>lsi?x.—?fcfo<&LX, IWE/<-r 77.<&1$£Q t 

a^tr a.— ^«jfti^riB*ap*i#a!. fcjwsu =>>t°3. 

— ^<0©iPT-t?flfIfS^!fsf!>3i/K^ia?iJS:, 3 5~1 0 0 



(2) ^¥6-2 3 3 6 7 0 

2 

■^y Mza^S^&MiniBfc^LfcKWfr^/i^oS 
Kffltt fc SrfiBAfcBW^n y if , 

b ) fltjEfWy oy^#3 5~l 0 0 c C<OfflIiart <Oi£& 
{c, *HKe>0H&d*&^NI 9 '>fc < £ t 0 . 1 
;o K:/fJ>n&x-®&m7'u y * £— «{^±p-rsroi-^ 

y*&. 1 0 0tA»b'>!5:< ^^4^/^ M4 0"C 

*>?>**< 1 1 2\;/»offi*4Jftaia[*-eawiwi-Jft» 

20 e) llfjE^Vf^ — ^^^At^J^SH, m£&&?' 

xiytxD*? >bmMRi (oum-y— ^ t gtita^^^ffi ©Anita 
mart -c— naws-f -s n fciKK ftHR*«feie^nB 

g) s*^— ^#^^-ar. *^>7i< it 3 0 0 g<OlS 

0 o t cro«iia{-*5^T± o. s'CcDff^^-c— ^tas 

»JtC^«»i-* 2 t*-^«l5g<07*7^^y 

40 a ) 1 tf— *<0 h U— 

i) XISI«»<7>^.< 9u-$>s(9 — 7\s— M:ig^t5 8 
x l 2 roS*^iE?'J{- 9 6{@co5\:SriS'x., r^P><05t 

ii) K^u— M35^Sr^l^afflb. SflE^coiofcB 

1 co h u— iiLSrfiiJlii:. 

iii) m^y^— SSfB^Sr^HL, MB^o 1 olt«*» 

50 nfc^)|sH : <D±^9555-roi5»^Jl£Sl5^-C , T^MU J 5m2 
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ii) K !) r-t yu- F^4r^I LTK y f-t/v 

Us 

<msk*ahb y ^-aacfflas * bisisi-jis * f~*> 9 . -t 
aKy * 7— emmKfo<Di£TTiz.m^tcmffimmwftx\ 

< fct>TffiSrAn»-*-*36BSrJWBIU 
[I9*ri7 ] §W»fr*4r«l*-*-SiI"S:< fctloo 

SHIES 1 ttSvriMIBS 2 ^95 J: 9 <b£Kftfcffv^Mrfi 
[0 00 1] 

[SH±c75*Uffl^] #y*9— «1*U*« 



(3) #ffi¥6-2 33 6 70 

t>, t r^S&PCRJ *Smrt-Spll)6tt«:»« 

[0 0 0 2] 

[t£*<D&$ff] PCR/Q-fe^MUDNA (-5** 

—>3yilffl^tfPCRyB h=i^$riiur^^^ 

lis Jfi!ii-^#DNA:fcJ;tW^£< £ t> 2ooy7^-? 

— sdta^"?^^— fitiiie-t-^tDNAcT) 

-h, 09*. lis d AT P, dCTP, dGTPioitfd 
TTP«rS§t6. — J&l-s r/?-*-*'— tttf-y =*3**u 

5?^ KK-fct/BiSBB^ 0Ux.lis f&^teDNA 

;Ky ^ 7— ^tTj^TJwjas^taSJo^rjfpH^fcv^, 

EBL-fctfr, -a-^c7)§3^t LTttUBi-5C t^f^ 

[0003] jjfy>9— emmgjfc (pcr) lis ±t 

f— ^elM ^ y sV^©«t^:-efo2>„ •T^^-'bs DN 

y y^U •tL-C^:tve 3 c7)7'7-<-^— SrttfiLtZ 
^iCDNA^Li/^ tf-5:o< ?>, 35S51-r5xe-C 
fcS. ^-y--< ^ y ls?\Z1S\,<>X> PCRjgr^-ifeSrD 
NA^^^iKi-■5fc^^)cr)iiiv^?aS (>9 0t) 

(4 0 < c~7 0'C) kshlw? y y^t5. PC 

•fey* • DNA • v/v • ■^-f ^7— (Perkin-Elmer 
40 Cetus DNA Thermal Cycler ) (is 1 9 8 7¥i:iAi? 

10 0 0 4] PCRWfctoroj&ffltes S.fts S^fcJi&W 

-tl#oofc5„ rtu?>ro^fflfEia»*s ^»fc7?W9E, 

^^aa^j^^iB^s ise^ro^Ws «$j:tmtdM(jm«r 
sSs 3LB**[acB»iB, &£.z>wm.viiibz>iig3k&mm-r 

Z> Rttflt8<o PCR i/^rAd> UiS=SrS»t 5 t?ife ^> 5 . 
50 *K HSfe^^lslK^s *JJ;t^fi-S»ffS&* i 
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(sts) stfUffl-rsr tiaot, *#<ffi*{b-r* 

[0 0 0 6] PCROKWcofft^JUJD-rs^oix-C, « 

[o o o 7] — PCR^f-7;^^yy^i 

>^ts Q ~frb<D<4 i^a.^— ->3 >CD— :7"9 

#)£Ofc £ D PCR^)^ PCRK&KfcfflSlJ- 

tt«/r^WBS3J:UW*tt. *BM*« 1 JB4 t 6 8 3, 2 
0 2#. #H«flMB4. 6 8 3, I9 5fs EPOM 
2 5 8, 0 1 7-^*5J:U ! 4, 8 8 9, 8 l8f (Tag 

#y i?#*<04*ffF) *si:t/-r^-rcotecopcR(o 

[0 0 0 8] PCR^Sttft, *tafc«*&bfc/h*v^ 
SCO nft^-j DNAi l"3 — <D* DNASr;fc#^fcfR-cJW 

%&m<o raftj ra^-j <oDNA©«s:tf 

[0 0 0 9] ASttftPCROi&S*^^/ut-*5V^, 

Stt4PCR^o^5AS:9 4XW»Wi&lSTBfl*&b"t 
3 0&IB»»b-C, Rffa^««r8Ett-r*« Scv^C* S 
*SiB*«offl«S:3 7"CfcTrf, tLt 1 »«tt 



(4) »i¥6-2 3 3 6 7 0 
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ywtt 2 5-30 ESfitSo 

[ooio] K»a««r»:oia*^f->r^^ 

[0 0 1 1 ] 

<b*ixfcpCRoW-»fc*5v^, EJfcfi^fttt**!/:^ 
■CM lift* fc\,ymx77x7y##(D&zttm£iri1Zo 
^<dX i 0 0 

1) t^SH^X^fitz 0 PCR^n-fe^S:lll6i-5 
/wo»4ifjB£t5PCR^n h^/wco^r-T/^con. 

"c, -r^roKJisi-dSjEafcia— (DEM*)-* # /is&mski, 
x, ^t^\zis^^m&\±Am^vm^r2y^^(om 

£%<DgMifiW&i,tiiiP, m&te't'<x<n$m\Z'o\<^x 
ra— -ctt^^ofco pcR^n-fe^sr-sraj:<**osai* 

50 Jitt;fcS^S£»-ft'h4: -Ctttt&fti^o 



7 

[ooi2] #&o>m»<om<Dm?<9 <Dtz&<o&m<om 

*#<46i:#, fc<fc:S*i:fcS. 

fc9 6 <D#WV$:i\SL&1rZ>1tlblz+&\z.±% V vfeJR^o 

[0 0 13] n^-f ^-T7*u- Ml £fl^*5J: 

u— Ml 3 + 5/8^yf (9. 2cm) «t 5 >f 
^ (12. 7cm) ft£T?fc!9. ^LT9mm(^^^8 
<?x;VX 1 2 £ ^/UCOg^^CQ^JcO^i- 9 6 Of*]— Of* 

— <D^&<D^M^&te£Zfi9mmCDtp£:l t cm--<D 8 x 1 2 
(0!>^/KO^JSr*"t"So Z.<DW£<D-* 4 9 u 9 4 9 

[0 0 14] — «{^, *^-f ^ Ml ft 

^C9 — zfis— Y<oy*—*y h-CEB£*vC^S 9 6£ 

n pcRti-ss^o^-rsfetasi/^WttTfcSo 

[0 0 15] fc*>*>A/* 9mmO^*-b^8 x 1 2 ^m/ix 

^n^ft, — «tco~ i o o o co?^a®iiat^j|sfr^^ 

<£„ ri^bcoP«^gi^l^/^<o^^o^:H^^^-r l ^o Si 

[0016] #*otwo*«fc, iEflfcftia** 



(5) $3f§B¥6- 2 3 3 6 7 0 

8 

^ 9 tt^pc rsj&s= fctef&osj&o a 

£:M<Dtc#>(D. ?vHf*Y 9 V :^<oKtH£*5tt*S 
*Sr^ o y ^ *t«tl 1: K i otWnitS ^ 

-e*t^tatSto<?)ftv^ &mzfw9\~*A<o 

So 

[0 0 17] !R<oas»P*fcttl»*Of?Jh«"C*x., 

LTifi£«E*3W* < "C tt* *^!B8<D 
¥*KSfftt:Wt5i*IBol(l, ja*4?)Ettl«jt*-S £ t 

#v^ffiSr««Dor#«E'*-*iaA4DES:5l#jBr bfc 

So 

[0 0 18] ^4gESrfH**-li:aJ-S?i-SB#re^jSH 
^E<0«£*&ik-rSfc»^ Kv^ffi<OPCRW-»*75 

^ e j»fii»tt<0^— tt»a*b<*^Ja*4DE«r»4 
[0 0 19] 

Ul 7° OftS^t»oR#tSr^fflb-Cs ttR^py^ 

[0 0 2 0] «3»^ny^£Jl^o, Will 

50 Z<D. toSwfi^^t^wi: 



-5- 
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5W6yff<7)IZH0?ffiJ*£tt, PCRrot'f^y^oSSfi!) 

>\ 0>J;II2\ 0. 0 0 9~0. 012^^10. 00 
(0. 2 3~0. 30mm±0. 0 3mm) <0$£IS 
<OR#tff2!ZiIi<OgJP££ , boH i mo n t PD7 0 1 
a»S>ffce>;itS. J:9#*L<»4» I£ff£»40. 012-f 
(0. 3 0mm) T*fcS» 
[0 0 2 1] & * L^39StBSHc*S^-C» fWfftt. * 

ffiO P C R V^f AC*5(t5iS-&ttrofc* 

[0 0 2 2] iC^il'ifiSt-l'^^KOPCRT'n h 
=vKO|gi£<D[i53tr, i> a ? 4 f — T'l — h<D7* — 

©*r**«3ft, IPO-TV*:?*— **5J:tJ<P 

[0 0 2 3] rr{CM*$ttS^Ef±, £St0ttftfr*t 

«o-cta«Si]W©*fif^R**fiFaE«-e9 6 

icov nt p c r ste^itiissriiJte-t-s ± o f-ian- $ *t 

ta^*5±T-r-5„ * 7— ^ii^s^o-y- 

mzt£<l,X. S-*^ft>i5 Kt-*»5)W 1 0 0 /i 1 « 

9 6 * -eotw&teft** 6 - £ 

[0 0 2 4] #$&BHf*» ^m<D 969 i/KO^'f * d * 
[0 0 2 5] #«H-«*a«RlSix*:* 



(6) #M¥6-2 3 3 6 7 0 

y<-a»S>©T*-t-6ffirtTfc:*W:/ei y * ^:«Ac^^R■fr 
t <b(-. If— ir V y^nfci!)©DNA*ttt 
^■y ^ 9 6 !)i/V«T'(' i? b(T>tzlb<D 

>; u94 ?—7\s—b<nW&<n-7'7* 1 f-yi> £<Dffl<D?& 

[0 0 2 6] £*bf^ *^^fi. «Hl*ix-CV^*WBhO 
L^ot*t5l^J^tLfc> PCRH*6rW#*-«*r 

^r»«jfcati*ufc3v'— >»fc— ^«r«wu tutu 

^MX^XW^nWc^^f—Y (gate) b> ?it*(O^E 

[0 0 2 7] $?>^, •W4r-t*u6»il < *i# 
50 WBHffoWBroX^SrWJhU^ dHfciU^o 



77 

[0 0 2 8] OlW*«:ta«SPJItPbfclW^P y 

«^£i*;£o 

[0 0 2 9] MmZfttcfemte. #^rty^7^f 

r5tt, ft/ho Pft#oTft W^fW^^ 

KEftSPCRttStt, 2«*fcW:-tix«±^^^ 
«FraSr«^U ; &LtPCRM^2 0 u h*t?K3SI<0 

[0 0 3 0] 

i^S. «St^*DNASfcf4RNA«:ttfK»ia*« 

[0 0 3 1]a-ftt, stf— K&^tf^^Wf' 

fci^JSA^? * — ^ — ^fetbh 7*— * So 
df—^—KdSi^-f ^^Wtt^^l 8£rM-CSJW= 

0 (««^*«ya3fiB*fcr±cpui:Pp 
-s) fcasB-r*. w^t«i^S2 oti, Tt-tE^-r 

* *> * « *>«fciE3e* §r lEtg-r s fat&£iB £&^-r 

So SMfr/n^ AttCPU2 0 ^ 1 2 CD 

-IfdJ; 6(7)^^- K^STA^ixfe^— 

[0 0 3 2] $f^b^*Jifl§«{^VNT, ct&UattB 

A £fOT lti><r (O-fe S:tt«>**ftia3Sfi 2 

WPU OtRft^oy* 1 2co4 I t-gaBi$ttfc^^y^ 
1 4CJ: 9«HS«d^PH«U * UTftffiRSixfc*^ 



(7) ^H¥6-2 3 3 6 7 0 

72 

idiot, 2ZSS«Sfeo«S*«4^*. an*&£*tfc# 
[0 0 3 3] *WI^fi2 0fl JDflRSi^^t*^— 1 

^•fr— (IS**-F) *5±^<^2 2«rSxafi6S*t5 0 
[0 0 3 4] ftJPffliai^rA2 4H ftaSfrtfcJfc 

20 ft*. StHBf^oy^ l 2 ^o^T^ftffl^v^M' 
(H^^-T) SrilL"C, A^W 2 6 *5 £Tfitiit)W 2 8 Sr 

mx, mm&i^vi^z^&o »ajR»j»*>;*^A2 4 

2*iilLT^^v>fra£0^^tt^£|J^^M:^i«i/^ 

50 ^ 1 2^<bffi£ 0 ?&af8[*]flil^^5 L A<OB¥*Bttia4 6 

«TT£9f¥M-8!-f £0 
[0 0 3 5] yM2 <D#tmz{& 

«*4b*»e>fi6S. JftS«ttJ|RSE«»3 4lCJ;!9?&aiS 
ix. -tUTilRSE«»3 4ttlW^*^ 1 2 3&*e>j|R«:tt 
UJUfc*»**A**3 6*»5>SWi:S. «R2flE»S3 4 
«U »a36E4 0^bA/J«3 8*SrjE»$ixfc»* 

T/U^— (ia*-fri*) s 77y4 2^«t(;7^yfiD 

a7^x-^-4 4^t?)o ?ft*Pa6B4 0tt, ^4 
6 *STSR3g*»3 4 d*5>S»t i: o^c^ u^- v^/^ SriE 
*8-T£o S#07^tt7-f VW^S§54 4K*5V^T 

4fl, ft 9 f 4 7 ic ± 9 7 yff fiKBStto-t o 
3IK«EJ:5±»-ilt«r*lxS. CO*foB*(i» 3 8 Sr 
gtflXM3 4OA*fcig«*ix6 0 J»2flE«»^*5v^ 
T, ^ ix^-^oE^Jl^^ u^-v<o^^JEJ: 9TI-IST 
50 L. *LT7^ydS|l83lt5. ^OlB^yciir^d^ 
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7i/ty^»^f 1 6*mxmmt$ti. tut 

8T^"t-i5^S^$rSftbT, 7 u^^cOf&Srff 4 6 
^^ffl^^i£&£ii:£o #£P=g|©4 0(13 OT^ 
*$^T4 0 097 hO^ctt^l O^-fc^T 10017 

[0 0 3 6] »*Ul/^H3ffiffi*f-*5V^, EH^ftBtt 

[0 0 3 7] -to*aSr7U^-^i:2JS»Ufc«, ftfflSEl* 
KHVA 9, -C*B* 1 6 ^^T^--1f^Atb/c^- 

Waft CTK^ n y ^ h £ n 
£<> -kfSOJ;?^ pCR^oh3yHi'>4<i:t)2o 

3^1 7 0tt9 4 < t:W■ifi£0?^{-fcV^Tll^SL^ ^«C7 

y ^^-V3 wy^^-v/ayi 2 2teStfl.f'tiE 
OfflS (2 5°C— 3 7°C) »;i*3VvC3SlteU •* UTfafi 
^ydr^-v'aVl 7 4 5 0 < Cftafi<73taft^*5W^"C 

Stt^tt, ?&aiR<oiafl[tti 0 — 2 otoftitfcs. 

?&iPiKaS2 0°C-Cfo^ tnTO4 0 0 77h^Sl 

7^mm<omiAv±s 5-6 1/©^ ^ 

5°C/^co5pi^(D^iniSa^^^n y ^ (Oiflff Sr 9 4 
^^3 7 < C(--r^t#^^^^ J: ht^o 
[0 0 3 8] y^fta^rAH fo^l^Jtefig^^ 



(8) 3$5S¥6 - 2 3 3 6 7 0 

^-i/a yfi« SrI»t8fc»oTlRl*»|Bf^t2 y ^ l 

[0 0 3 9] HI 4 6fc*1"± /tf>-:/4 i ttaigf? 
g«3 9 <13 0mltf>3Sft) i^l/2>fyffS:8t 

-C^Hrj4 7^aS5o ^^^4 1 4 5 d 

;o i-i. 3^n^/5^o— £o«tii-e«*&"t*ao 3>tt4 

>^/W4 9SrfflUt— S(Oiffi*ti: LT^-T^o f45 
*<0«Eix«04fi.(0ffl^tt, JR9#5 1 SriiU-Ctti*Jtf3 8 
(-ter^i-^o JK9#5 l ttro^^A^jsv^+^tt 
J£*j«:J£«fU r5U/^54S:g5CPU2 0o9l 
^Tt-2tt^(Oy Kfl*#5 5^A^I5 3^*5^ 

«aE-fbO»fT^Htfi:#, CPU2 OttV W>f K«* 

#5 5«rHlttu ftaM^vyfta^y^s?^ 

[0 0 4 0] ^T^ftSwrAH WR^pyM 
2 ^<D^<-YT*?nSP^--y V-^A-4 9 Srffl UX^iU^ttfc 

^t— ^ 1 5 6»Ci9*t«$tt> -vflSj-'*/— 
30 >\z-f 1 5 6 ttKftyo y ^<Ol« fc$«tfc«C» 

py^l 2(-^t-ai^^tbT^^o ^WT^^ai^ 
Kicj; ^ Six*— ^/hSv^«5fett, /hSl^ 

y^tSjE^fftttSrfco-C, a-— If P C Rfflff 

P CRt^f ^ y ^^^fc»o«tffi*Ja«BJ»o«l&S:?S 

[0 0 4 1] :^;vfy-yt-^i5 6fflii:i3 
t^CPU2 0i^J:9^^52S:S-C»JWSix, ttt 
Wft/ny? 1 2<ojafi[S:J:9ffi:v^^^3.'<— v-s^ 
fifibS»<b J: V^f-zi.^— i ^3 >fflfffcft5S^±# 



-8- 
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Won* ta«»js*±*^»E"r5*«"tr*>5. 
[0 0 4 2] lo^Mi^^t, yur^mnm 

23 £ P C R #«0*&**teoK»0-t*t t ^ 
[0043] CPU20H, HH-*5VNTKJ|sf^n *jy^ 

£ 0 ^a^fc^O^S-fe^f— (*El4 6l-:fc^T6 1 
te*£:h/C^*o CPUH mil^v^^r 
A is is if fa (O fa^com H3B«Offlft Srffl Hffiftffl. 
«tyt»56ia!)^t^ CPU 20tt 

zss 8±<D?<fi&J3<Dltft0)7 4^W£ : £:fl!k9a6 3 

— Vf^Jpf^n y^7-f^t-? 1 5 6 — ^ 

mfamis*7-j±2 4fc*5v^r y uy>r KfNtt#s 5 £M 

[0 0 4 4] mz^m-tZb, WSf^oy? 1 2C0i 
ffiBI*S^^E-f 5 0 KJpf^ny^ 1 2<D@#jte, W^Sfc) 

-?w9 1 2 (OfCM^Hfc^-Y 7^?fta^t ^/v 

*5(Dlt Wft'?'*y9 1 2 0>«tB-eS>5. rrfcB* 
■r5PCRtf»<0^*col«l»4, «»(D«»teov^-CK 

SSflcofflSEi: PCRW ^/^<0V^;h^/&fci:te^Tfc« 
*nL5*l5if 0*lS±0. 5*0 3£ftL*^«fc 



(9) 3$S8¥6- 2 3 3 6 7 0 

[0 0 4 5] r^fiftj PCRtWiti5PCRgffi(0 

fc-Cfc*. ^^^S(OjE*ft2f&tt^36SHJBTfeS 

[0 0 4 6] #*<D»2SSas#«E U ~fth(Dtz?>\-^ 
PCRt^f ^;MW^;KOPWWDNA («tDN 
/0 Att*fcRNASrW-S4:3l»-r^#-efc*) (Oa$riE5fe 

[0 0 4 7] ISSIOteoStt. i^DNA?:* 

[0 0 4 8] te<D»^KHU W5l6ft<DMItO«* 

RofcD N AK7^- 5 y 5 r ir^fcS. 7^!i 
V^SS^S-rrsii^ y7^*7-HiftDNAiI* 

[0 0 4 9] PCR*«39S»»WR, 0»J^(i, HlVtt 
40 <Dft&K<>^X<n&mWgi(n-- SB^-CfcSi:*, PCR 

ie-r5PCRW-*<o«w-oattH:, ^h(o&^y> 55 

^.yWCO-^-Y ^ 94 9 — y\/— VCD? y h b^it 

50 *?<Oo{ y#7x-^SrffiffltrPCRS:ft 



(10) 

77 

[0 0 5 0] ^^^*Uv^j|SH»fll^S3v^-C, Hfi^oy^ 
1 2ttit«tttttt-Cfc5iS^ «£«tttta>7VV'S=!> 
i\ N 0ijx.fifs 6 0 6 1 TVi'S A-g^*>fe«ftMrai-f 

[0 05 1] «ft^Dy^l2lt r^n^^COiaW 70 

[0 0 5 2] KW^o y^ofllit^ r/^^Aj «•««: 

/j^tffwWiph/n y ^(^EffiBI*5J:t^»fiHBIS:*i-|a3 20 
^BI8«ria^-#fi8i"*o 0!l;tli* H 3 ttH 2 0» 3 - 

H-e&So S*HR«^?>Afc, S***:/n^ 1 2^««EI± 
1^— T?&£ 0 EUM:ia2<Z>iR4-4' ^ttd^oWJR- 

y ^ 1 2 9 a)jEffiH'Cfc5. H 5 ttH 2 co» 5 
-5' ^oK»:/n ^ 1 2(£>^9G9IE5E]-C 

fc£ 0 (H6fiE12co«l6-6 / «otSof;^7'p 

1 2(OBfffiB|-C4i>So H 7 ttH 2 *0» 7 - 7' fc» 
oT»ofc«3|s|-yo 1 2(OWfffiBI^*>So H8ttBI 
20>J»8-8 / tCffioTftofcKiPI-^Dy^ 1 2<OBfffi 30 

[0 05 3] v $ 1 2 OiSWBtt. R«£JKf* 

jR-^yMos x 1 2^WS?LBHW&H-C*5 9, 6 6*5±tf 
6 8<0£^/W*ftStt-CfcSo #«W£~^<aR«ttJK<£> 
JS5tt«ia8J-S 1 bJ:<*S^ , ri^5o 
x;W117° cD^a^^Htt^T^T, *SWfoR 
«6^EM(^&i^ffcLTv^ 0 rixttH8»-*5t^-ca: 

m&£ftZ>o 17° <o*i>^ — v'^^SrflEffl 

[0054] *«iH-9i/Koja£tt, sw*<o&«8oaa 

*S*tt;ta*£**r*-6iB7 0 Srfttf. IB7 0tt/M 
x/vto* tclBE £ jx«> i # , WHf * 9 TK/h £ v N M 

Z> 0 i<><o&\zl<>^x&&^&&&5\%&^& 50 



«fB?6-2 3 3 6 7 0 

fc£ 0 S&fc* *7 0tt*3ffiKI*:««U COffilWfc: 
*5^T, ffl7 Oco+t-^F&i-^^^ffl^iiiv^fftO 
xfy^^»v'3^rai«U c5L"C«7 0j&s# 

[0 0 5 5] *»K*5V^, #W(ftttO»et5R 

g^ti, Ell 'St^tfV*^ h/VFi UT*£ix-C*5 9* 

&®5±-tZ>tzib<D. ^SttH^-CfcSo */h^RRJf-<Oia 
«2>FM;3 0 g ttt»*U^©u^tt5 
0—1 0 0 g"CfeSo 

[0 0 5 6] ^./UiD&m* m 2. 12 6*5*1512 8 

(;i:fc^Tftt*< JL^;fr6*2f^ 2oO«ffitttS 
*-t*7 8M* ^?IIK^^^:{-S^ t 9la^t^T^/^^o 

3&e*i4«:i*^-ra r i -e*>*. 7 8 ^ 

^coJ¥^Sr*5 2/3iiL-C5£U : ^o 3£«Ftf 

/ht-T^o *2«WBH:tlRWK*Sr««^oy^ 1 2**fe 
Bft*L-C, KW^oy^ l 2<OjaftSr±9AifiK*3C 

ttS^8 0*5*1*8 2^(0^7 8<D$$ft\C£ ^ 
Six5A«OftH, 8o<Df*i|S)-£^w8 3 — 9 OooP^ 

[0 0 5 7] H3, ^6*5*^11185:^ < t£#KH-£ 

sw^ny^ 1 2 (D&m<D^\z.m&£irhtz, m*<n 

Tx&ZO^v Zs*/ut$£Xfi7 V^^a^-v >*jv<n 

S^^>-4.^9 1 — 9 9^#ft-T5o 8007 
y^3^^^;n 0 0 — l 0 7&&&'PZ> 0 ^thh 

<n>s<4 t ^^in^-y ^-*/w*5±t^9 v^ai^^ 

^ay^ 1 2^jK*ffil 1 0fcUl*5*f»tiE<fi E «E'*' 



-10- 
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i o&n< ^t^m±-r^>f)\ fe^^nttoftsf-ty 

gaofcteBtts WBfft^-^o rflUSff«j^5^j *fc 

^-C, 9 6 *"C<oK»(Oftiettafl[*-f * !> >^*r»J« 
[0 0 5 8] ^7^ftaft^9 1^9911 

KW^n 1 2t>*t>(Dftm£:&^b Lt^T^ftS 
■9-— 7 - hv< y 9 /v—zfUfiftS-fZ £ £ *«tr 

iot; v^ — h S:ft/htci"5 r i: L 

[0 0 5 9] #£L^|l^f§«(-:^T, s<4T7sl&n 
^*^*/WttE«4mnrC*>9* ^It^Ja-y^ 

tt, y ^^tftfWEHOflSi/^ -T*to*>, »100 

BIH-*5*tS?&aJS»Jflp->^7-A2 /<^7 
0-107 &mttm&<Dffl&V>\Z& 1/20—1/3 



$^¥6-2 3 3 6 7 0 

20 

[0 0 6 0] ^-rr^^£n^-yv^/W4, -toJBi^^y 

#AL-£ LT^nSr 4 mm J: 9 toi**>K*#l,^«&*ri- 

Tv-y =i — V'^A**^ T^?p*P^-y ^-*^Srilb"C 
51 -^LTfW^n ^ i 2<Dt$mffibm— ¥®(-#J 

[0 0 6 1 ] toC?Ll 08-1 1 4*i&m\^x, ?£SPf& 

1 \Z^^X^^^>-^^2 6, 2 8, 3 0*5±U<3 1 
t-it^^H. ^\^X^~*—jvYbW&7v<>y?(n&m 
beimzfrte-tZtf^try hUn (H**-f) 

[0 0 6 2] ^ 7 8 Offi«^*t"T T 

H8 3&»?>Wbd^J: /W7^ftafty 

1 0 6*5<tU ; 9 7(4, ltLl£tt.2$kJi<D»Sft#=>&<OEt 

^^#1 2 0i£S® 1 1 6 SrS5gi-^>" 5 Tffii45ro< ?> 

5S<ofitE^BaU"C. H2^Bixfc«|-C**ixTVN7fcv^ 
T ^^^--V ^*/v*fctt9 V^fta^-^r ^^^Fft 

[0 0 6 3] Hi2£:#R8-r£i:, JLl 1 8, 119, 1 

2 0*5^1^ 1 2 1 l-;tei:UJ£^j£U ^UT-^n^cOdFL 
^{£fflLT, K»^o^ 1 2(D*\z.MtiL-fZ>m*<Dll 

*s j: ^^^jo x-r s fc * fcttffl -r ^>®^{ck^ 

n^M2^9W«t5 0 02, H4 *5J:WH 5 K*5Vn 
11 2 4, 125, 1 2 6*5 0:^1 2 7 b 



21 

rwX«f^5^y hSriibTfatTLl 2 4-12 
**[«:*U ^Ji6fi»»»S:IW^py^l2i:* 

[0 0 6 4] m5^#RS-r5tv M 2 8, 1 3 0*5 <fc 

k> tttm-efc r> , r. <aiBJMr 1 2 8 *a 

L-CWW^oy^^^J-ffASix, -t UTiaiiJL 1 3 0 
*5±tM 3 2^J»3BSix6^h^<t 
S. 3L1 2 8<0»38e«*5J:t**'?7 8fcJ:TJW6H> = 
/woB^rsWoftW^llHu H2fc*t>±<iSSix 

[0 0 6 5] EI 2 Sr#fig-t-S £ , M34^143tt^ 

#/CS>S (EI^Hti*) o 1 4 7ttEll 

9(^£*vC*5<9. Ell 9te«Pf»£;h,fc:eS£l 4. "T-< 
9*^—3 1 6$5£TfV>y K^^ y T-irV^D 3 1 

frh r. Iflxfc«#*s JBTA Sr 5 1 * j& r 1~ *fe^<o — v ^ 

[0 0 6 6] m9£#fi8-r£i:, ttft^n^ 1 20fc 
»<DX#^*^A:teJ:tf^/l^;/— Z^fc — 9 1 5 6^ 

*yvM:j; 9 *Jxbo 5 *>osR/u M 4 6 tt 

A3JftT£>£ 0 rixfe0 4oO/K/whttttdS*a3£«p^5 
4ry M 4 8<oB:fiC«f|5ttSriiiai"«>. 2oo*S^3>f 
/W*fel 5 0*3±tM 5 2Mu SUfi-r^try M480 

5o l*fel 5 0*5±tM 5 2(1, Hfi^ny^ 1 
C7^Mt-? 15 6 SrflEje-t-SsR^^^Z^ffl^ 
[Rjt*S»S3 0 O^K/sp^M- ^«r«#&r5fc»JJH- 

7K1 5 8*5i^*^^«HIB7* — AOi 1 6 0^5? 

t — * 1 5 6tt3ooSU^oSJ«ppJffitt^-->'Sr^i" 
5 0 7-f;VAt-?OStttts Ell m>TCPU2 0 

Ml 5 6**5>TO«SS^<Djfte»Sr(ST-*"SC £Tfc 
TAB*. *lxboW^a*b<ft^Jfcrn*/wdf-*tW 



(12) ^M¥6-2 3 3 6 7 0 

22 

*s y Kl 5 8te, </ N < 0^7^/VAt-^fj; 

cot, 7>f;^t-? 1 5 6 *oSffio^«flUt±&*&tfr 

[0 0 6 7] ttflSitoRi 5 4*5j:r^3i3K^^atJIB7rf~ 
A 1 6 O^lfttt, 5 0*5<£U<1 5 2^feco*S: 

V!i — v^ca^y Kl 5 S^o^Xl-^j^^—^^y 
^;i/At:-^ l 5 6C€it, 7 -< /Wxfc: — ^ Srffi5fc£ 

0ttB!ffiECKO7rf~A"^l^igSj^-Cv^S• flfcoSSit 

wmo&^x, tt<o*3t#«r^y 5 8*5 

5 4i7-fMt-? 15 6 ^(D^^-^H^COr^^^fe^ 
20 JB«rEK*^"Cia«'t*S^i:36S-C*So J»15 8*sJ;T* 
1 6 0(Ofc«>^4fA/tt*Jt*SrffifflUTt>, «BSflcH:K 

tb&o WPf^o ^12 ^g^bT, KJp|-^n ty^Sr-t 
WKaSrft/hbjS^oK^n y Pis WORMS 

30 titz^nm^m^M^ummt^mk-r^, wmm 

[0 0 6 8] KJH^o y ^ 0?£*^^»*»J»^ El 9 
ti:*5^*-^yw^^— V7-</WAfc— # 1 5 61- J: Df*^ 

Bll:*5^TCPU2 OtCi O^jS^ttSo 7^;VAt 

40 S6/-yty-hU 7^;i/At-^^o/-y 
^JD*?>ixS*^--7^^^(OB'^*ttCPU 2 0{- 

[0 0 6 9] El 1 0ft7^^t-^ 1 5 6&:io^-C<£> 

mt}%m<Dm&<n 1 o(o^fi§^^^o bio 

6 2SrSfBSrt-S»8ttdSjB^S 0 ^t-^^ 
-7f>f^/W*dSiS9, t^-7t>f*;H6 4tt 
ASWT*fc^> 0 Jfcvv<\ C PU 2 0*5 J:tJ 5 -iE:coBIJB"t*5 



-12- 
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i een^mmz^^xmrnzm^^x. ^y-^i-o^ 

-r:/co^-7lM ^/W 6 4<0T<0*HBK«tt, #*J« 
1 6 6(D^Lfc^4B(-ov^T , 7^/Wi^fc:— ^ 1 5 6^*P 

iV^^7 ^ ^ t - ^ MDi bh^o CPU 2 0*5 

So 

[0 0 7 0] 7^VAt- ^ WJSSfrStt/WSWU 

o 6 o o y y h \z.mfflh&i£r& ^ fc tf-e* So ftb. 

(753llteffi«{C*5V^, 7>f yw*t — ^ 1 5 6— #ti^*ix 

«M*fc J: 9 WW-*"* r. k tf^t So 
[0 0 7 1] m^2S»*«f-*5^T, Kfi^y* 1 2 

fte>^^fc*5o M^bs H 2 8 ^i-SCJisl-^ 

S^i So zfrfcM&&%:^<0 3: 5 ^4 2 
>f^-7'i/-hOi*£^iUto^U ^-1X96 

[0 0 7 2] ccKia*i-**iftJIB«^vNt:, 

A t - ^ *It ^ o y ^ i:ft»-et 5ft*(Ot*tt 1 1 

Wt:-^ 1 5 6^<Dm£l 1007y h £ 9#V^#& 

[0 0 7 3] ^p^/^tt^^v^a^Vay 
± 5 0 !7y hOtSHrt-Cfefto mi 1 



(13) «fBB 3 F6-2 3 3 6 7 0 

24 

■fSfc, AfflttftPCR^o hayi/^BSJW^D 

ty- h-rs tnj^tcig i \z^\,^xum±>^—2 1 ic 
5 v^rai-att^r v*^-<— >i 7 o«^-r^y 

M x ^dfi^t— ix 3 ^cou^tt^BBS^l 7 0, 17 
2*5^^1 74T-7-^U ^Ut7>'7 P ltMSf 1 
7 6, 1 7 8*5itf 1 8 Ot^-^tS, >f ^ 

3r^-<— v'g V(7D|BIBtt^— OS&fcte^TUffiSixS 

>-^^x-<— >- 1 7 0 fid] 1 HZTjk-f £ ? {z i -D(DU 
1ftt5v^-fe^^ yM 7 6, 1 7 8*5j;tfl 8 0 Oft 

^^t^rtm^o m(omm.mmiz^^x, 3. 

[0 0 7 4] 9 5 0 C^ftt^ y^a^-i/a y^P> 3 5 

tO/^yy y-f-^— i/3 V-f ^=^zr^<— i/3 ^^COffi 

V«i:ib5i#, (5(^4-6^/^. tLT^oy^B 

[0 0 7 5] 9 v^ftaomi^iw^ny^ 

50 *4sgBESrfl:/hi:-rsfc«>^ ^v^ip^-y^/W^ 
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Wt^/HOO, 1 0 2, 1 0 4^^1065: 

A6 0 9 V^JftSl*- Y V-*^ 10 1, 10 3, 

1 0 5*±t^l 0 7*(05^^?&*n<OfKf*:oa£ixtt. £ 
ix <b CO y ^r/ftfi]^ * >*;U<DlL<Dip£?fc& ft £ ^— (O 

(tttli^5S^SKtt(D^^ - fctt J: 9 ffi* ^flt»SH£ 
v^- /J! if fc*5 I^Dy?^» <b tt* ^ i»* fc 

-T 5 fc jRt*s&tt b < X ttfc ?> * v ^B63^>-r 6 

5 (^JbnUft b * ^ b*ih s^fir*- £ flftteft» - ftBfc b * < x 1* 

!»^aSriftS-t-Sfc*J^ CPU2 0«Bll»-*3it5S 
St y 2 l Srtffl It 7 ^ iS.S?:Ste I, ^b 
TBI 121*3 ttS'** 5 4 Cffi^nt@4 6K:j3tt?>iS. 

«<o?SStt, Bii:*5it5iaityt-5 6i:J; 
[0077] K»o«aoi-cttfcta*<o*&—ttofcft 

&:/ n y * <d##H« bTif a cOiE*co^ft 

ri. 1 ocD«xAnfRSH*b-cteo«»c*5v^-c?&a**t 



(H) #M?6-2 3 3 6 7 0 

z?ftX$k±£tiZ>^t&hZ>o ^oy^o^5oM*5 

(0»R<0«nttroJ^^E*««W^tH»b, -?:LT/ 
n 5/ ^ tt*ftO«tt*tOBH*fe» t £ Of?**/ ^fflff t V Mfi£ 

tco^^x^^-^um^^mcxmrn-r 

So 

10 [0 0 7 8] «$L<0»fBIE:«A(0^5^tt*9— 
i!W±«r*b*b-C* J»jBi^JRoAS3ltQi-ttfc— 

(1) tvw^T= (Qin • L) / (A • K) 
■7VV*T=ffl£43E, 

[0079] — temmm&commftx. urn 

^i"5fc»^^T^?na^^>'*/v*r3lb'raEix5?& 

v r^gfwstwtfej ^#^^W(-^oi&^^«j{c^-b, 
[0080] ffiic^tv rsinboraBftt^?^ 

h ^^riSEfiSih/rv^r. iS:S*t5o bfc^o 
[0 0 8 1 ] r#jhco^3fM»^t±J ©ttfett, ^9t«) 

Ettfffti-a^fc^-e*. cixttB»*i-*»Bftt«i*^ 

50 o*#S<0 2ffiF-Cfc*4gES:iW^ci y^«:«Wo-C3l 
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Kite* -^u-</v^^$^-C^5, »ih*)»*'<5>' 
[0 0 8 2] fW^n y t ^(oMMt^mM&lttm^ 

<oia« ?r mit-r ztztb i-at a u # < x n & e> * v a 

Srt-^-CfcSo ^ 5 It, ^vi^y-^t:- 
fefcvv B2-B9<Dffi9Ea»e>* tt**tt:i3J:l«b#¥ 

[0 0 83) H12H frftW<Dm^^'&o&n7v y 

•To EI12te*3^"T\ 2 0tf)/gJ^fftf?I$c2 0 0*5^1^2 
0 2OS#tt^y^»2 0 4 f 2 0 6;fcJ:U<2 0 8"? 
^-^£*vCV>£ 0 01211 K^^ K^tefi^E 

SCir^to -t-*fo*>. WDx^2o^iJ; t — 

?o-&ffoffiiBoi/8fls-e*>S7d->r^t— * i s 6 

<DSi$# ; lo(07^9ft^K 7>-:7* 
ftai^-WJM^ 1 0»J:tf2 1 2 ; *5<tl^s 1 oo^ 

fc«>te, #S3fWffi««*^9 v^SO^-Y^*^^ 

^/v±Tl/2Srtt^ 0 ^EJr#J«I«2 0 0 

«9^?&iP^-W^2 1 O^iite^fr^U -^b 
T/WT^^iP^-V^/^2 1 4*5«fct*2 1 6H 

«BfttfiH*<0*#2 0 4*5J:t52 0 6f-±99Jfe 



(15) #i¥6-2 3 3 6 7 0 

25 

— ^ffl^oKft^^i:— CPU 2 0* 

yjjVJ^M-? 1 5 6^r«xibT, 7>^fta^Ar>* 
ywfti^-YT^Jfta^-y^^Uci 9 Bfc* Sixths 

1/8 Sr^U 7^^a^-VV^^£0^tfc0^1 

2oo^co^-TT^^a3 : ^-v> / ^/^'K^4 3 
[0 0 8 4] ft^WfeiVft^^WOffigftt^?^^ 

20 ^^jttK(-j: , 9, Kfi^ny^t iia^o-r^To^ 

{^P^i^ai-r^o E!2^#M-r^i:s jsbjt 
WfiB«^*#^ 5 FffiiadS«j»2 1 7-2 2 5Ci;^T$ 
titiN^o El2£jL5£We>a»fc.fc5fc:, 9 6<ott»!> 
^yV£0^*ffl«(l^# 2 18-2 2 4(^9 m^ZfrZ 

30 ^2 1 7*5J:r/2 1 8i^J:9^#^i^Tv^5o 

2 2 4*5±tf 2 2 5K±9»ff*ixt^5o =fr^Bff«J® 

Ai/^i/-V3 5 7 8 Sr^i-S r i: 
<btt5 0 *-t # 7 8<^iSiS*5±VilBH !?x;^7At 

9 oWBfrtt vfW^ o y ^ o 5 6 o 
[0 0 8 5] ^ny^(0#^9lCfe*tS«Bf«fi«B;. 



-15- 
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y * o**fflj^*ifeSS«}Rft?)^l6ift-r 5 ^ i 

"CifoSo 0*1 *tf* IS2fc*3Vv£\ WSf^ny^^^ 
*B2 2 8*Jitf2 3 0H y>>y#>&^*r>*;i'%>£ 
t^-f T^^a^-y v-*w£ttiA 9 ^S^iP^Sr®^:/ 

2 8*5^^2 3 0 l^ofc^/- hV<y hU ^9228 
^ft-TS^n y h 7 8<D%tftfrt>l&Z> 0 *-?f7 8£>«E$ 

pJffi-CfcS 9BS5-r*±5*ifll*T?fcSo 
Sift^t5*?7 8(OiH ia2^*3tt5^8 2*5 J: 
1^2 3 2coffico^n 5/ b 7 8 f-± <9 Bfe*£ixS 
SW S * K*f!>i/P2 3 4TtU«L-tb-CKJ|S|.!> 3 i^8 3 

^cDi6AD^?'J^#ft-t"^>^i-x y ^ cola] 9 o y 
h 7 8ttfStfffi«"rSo 

[0 0 8 6] 3£«fS5«^Kj|Ef^ny^fcoi^^?>ixT 
V^5 2 5 0*5±tf 2 5 2 Wd v oT, ^/-MvKW 

<o^(D^a^^^/w^w-r^o m3£#f?g-rs 

SP^^^^/voi/2 («x.tf* 9 2) ;9^Jfta^- 
*^*yv 10 0) ;fcj;^ft^77ft 

ai^^^^/w 91) o ^5 2 5 0t;:*5tf£^ 

0 7, 1 9 8*5±t59 9T?fcSo * 
[0 0 8 7] K'O' K»-*5ttS*#0^>TT^?&a 

-e, r^^oj ^-rr^^ai^-y ^*;v<D7<>< —>9* 



(16) «i?6- 2 3 3 6 7 0 

50 

[0 0 8 8] Ull 3£#fi81~£i:. HI 9 \cl&tf%>y 4 )V 
At — 1 5 6 3 J::fM£HS 

y*TyY\ 4 8{Z.m%££frtcWZ&7v y9 \ 2^®ffll 
fc^l-*/— K/^KtOTKffilltS, —9 cot — 9<D 

^9 2 2 8*5«tt/2 3 OcDtztbcDJf— hV<V K<OTl-<£ 

{^jn^e>ixs«^ttx cpu2 0*sj:tfsi»y7h!>* 

[0 0 8 9] yu-^k— 9 15 6H &m,&&. 

[0 0 9 0] 7^Wt-#<OW-y2 5 4lt # 

(O^+ffiSr^r-rSo **Si5^2 5 4 

2 5 8H -^9^/— K^V KfcJiffia— ooiffiSr*-t-S 

[0 0 9 1 ] /vY<DK—9ffi&2 6 0*5<tt52 

6 2tt, El 2 «-fcVN-C— «9 2 2 8*5±tf2 3 0t-o^T 

^2 6 0*5J:t52 6 2tt. »J-S5jttL 

SHfcfc— #EHf2 5 6*3^1^2 5 8tt««Wf- 
-IWfcifiBLT. ^2^S'J><r^SiJWJ^IIB^t-^y r -v 

*KBi2 5 r*t?>o3o(OBU^{::*JW5ItB* 

^YtttiW'f 9 d T'otytSfcttffS Lv^Sfi 
|fi«{r*5i^ieite*ix* J: 5 3fc*^TSixSCPU 2 

[0 0 9 2] ^n-^/-^2 5 6*3J:^2 5 8H 
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y»y2 5 6^J:t;2 5 8H SW^oy^^?) 

[0 0 9 3] ^r— yvK<Ofc — ^EHJ2 6 0^5^1/2 

2 6 6*5iV2 6 8^cO««5fe*»flrt-Sfc»KifBB* 
tL£ 0 — >V KcOt— ^EiU2 6 0:fc5<£V2 6 2<D 

[0 0 9 4] 3IKttaftt?, 4>4Wt:— ^EBi2 5 4 <£> 

5^ irtt^pJffi-Cfcio Wx.fl, zfy^ytHMbWfo 
-7^*-;PK2 6 6*5^^2 6 8 — K'O- K*^«i 

5o Jt0J£*»£o^TOfltM:, ^Sse (3) — (5) 

■fS^SSUi* y7M?*7 (*S5* (4 6) - (4 

(3) Pn =Am P -h Km 1 (Tblk -Tamb ) +K 
U2 (Tblk -Tcool) + Km3 (d tBU /dt) 

p m =-7n.t- A^Kt— 2 6 0*3<kt/2 6 2t- 

Am * — A- Kb— 



(17) «fM¥6- 2 3 3 6 7 0 

52 

Kui = 0!7yh/ 0 Kfc^lAV /vKSriiSffl 

K M3 = 6 6. 6 17 5/K-&/ 0 Kt^LlV -fy^y 

$ <T>-*=*i£—>v K# if K ± 9 31 #&sL 

K(0^9 0^- K^V KOia»0)RttKftSr*lflrt-Sfc 

70 Tblk =^^^u y $ 1 2 
Tamb =J5fflffiStOfflft, 
Tcool =iftSPfK<E>ffla^ 

d tBLK /d t -^^n y9v>m&wk/w&$m. 

(4) Pe = Ae P + Kei (Tblk -Tamb ) +K 
E2 (Tblk —Tcool) + Km3 ( d t b l k /dt) 

As =— *) fc— XDf$i$L. 

Kei = 0. 5t7s>h/° KJ-*UV/\ -^—zfc— /wKSrffl 

KE2 = 0. 15!77f/° Ki^*bv^. (^ig*J 

KE3=15. 4!7yh-9/° K^r^LV^, 3£«FtTV*5 
XXf^y^ry h> tUSir >-^-^if— (OK»^n i 

(5) Pc =Ac P 

30 

p c —^^^j^ yt- ^cocF'*:^— >2 5 4 

Ac =**>^— ^2 5 4 WflliSo 

[0 0 9 6] (3) - (5) <D«->* 111*31^ « 

yj<03BPtt3E»CT*>9, iixttHlt*3t^CPU2 0 

te^tcj: 9 36«>bixaPCR?aK<o^cz h =»/v,?r^tT"r 

[0 0 9 7] EIl^CPU2 0(-<t <9HtT$tb^$J^IT 
;v^yXAH HI 1*5 J: VBI 9 t-tev^Tffl^ir^*— 2 
1*3J;VBI1JC*3V^-C^^5 2SrST, Rfi^y^ 

i 2 coaaaEflsas cpu^hi 



-17- 



33 

-e, cpu2 o^Hfif^ttt^^pcRyo h=^v<z>fl# 

lT3ootl-f^ga (3) , (4) *>J:r^ (5) 

y ^ »£Sr*<ofl3tt u^/u^ e>»s^«:ST3.— if 

£ 0 *PjR»J:t^?ftS*»J»1"Sfc«>^CPUAS3llte-t-2> 

fHHiou^ose>tc»«Htt, »*y7H)*7 rpi 

[0 0 9 8] t— * 1 5 6^3o(D/-y^(:j3[]i^ 
^#ffi*S;frS«;&S:ft*btf:«* ^<o^o^J£^« 

£ bv^JM«fcJ8i^-C* fUto^e— Ktt, 2 0 0 5 y 
»^«3p|.^»}|Bjoiaj{j:fir 5^—:7iNf ^ ;i><D&ft<D& 

#*»t?*>5o rtO^n-fe^tt, 04 7:fc<J;UMI]4 8, $3 
•fctWHWy:? h^^TtO TpiD^^^J OtJ£93t-Blb 
TTS-iE®-r£o Ell 0(-^-T^J(D^^^*5^T, 
^t^-^te^:/— vi:io\,>T01 0^*5*tS5>»l» 
1 6 6cD{ie£f+JH-£o ::oM**r»6b*:ft* ®S 

[0 0 9 9] ttco3B»1B«Hw*5^r, 4#©Kfi^oy 
^ Z>m-<D7J jioJ* t - ^ , 

fcoi4fcfj;2oO"7;vf-/- yt- ^£r{£fflbT, 
[0 10 0] (3) - (5) fc*»tS«*7T^ 

m-3< pcr^p h3/w±coffl^co^twov>"cc p 

U2 0 t-Jz 9tf»*ixS. ba*bfcj&s?>* fltr34<o*/— v 
£ 0 :#BSt (3) ~ (5) *oJt«J0ft«:, tC^fcia 

[oioi] mi 7^#fi8-r^t, yn^^iaa^M 
asanas 9 4 t Cco^tt^>= 3 e^^<— > 3 vcoswja 



(18) #i?6-2 3 3 6 7 0 

Ufc^^^^DF B ^^D^^O^ r 9 7^^^i^xv^5o 017 
tt, -vjV^S— Vfc— # 1 5 6^ga (3) — (5) 

;i/A 1 2 fcS^SHT^Sa^ K»!>syi/8 9»SfcR 
[0 10 2] ±<75iE*ttK3|^^uy^^^S:*&— JCSJ 

^^:v^T^ CPU 2 OfiKJPf^n y^^J&SSrVaSbTK 
«FWoWM»«r-r5. CPU 2 O^ct O^trSixS^.— !P 

[0 10 3] 3HSo»neLfc«*Haft«:**-t'SHIi 

^^cos^^^^bt-f b(i^^^-f i o 0 m 

— ^*»*JRWKfttt-tttSr*» bfcfiJStt^Offl* 

coaflE*»6, fiT*-B:5^-C. K2Sttta«Sr»J3ebJ:5 
i: ^ i fc J: ot««Sr4f 5 r t a*-e# 2>o 

[0 104] bfc^oT, r. ^(::faiE-rstf«ttBE*p*o 

WB#re<o^*^bK3|5|.fflffiS:ffj!Cb. ^Uf^^^ 

50 ^{'^>^< t tft/hORRJ^^F-CT^^^^^Sa*, 
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TfmktSX&mg 1 0 0 m 1 OtfctsW*3g&-o<^T> ifftft 

ftVttKtfs o g«j*-ei-c*vVti>*/u-«-*r-«E{*: 

< T f± * 6> * 1/ ^ r t /J?* £ Hfc 0 T(-IE«g-r 5 AMU £ H 
fc^«4r#WBMf ±^ift 1 0 0 g o^JT-Jf LTtf 5 A o 
K&H-SttS. Ull 5 Mfc^T;/^:? hyUF-eiE^-ft^ 

Si^«-£-0>*>5 WW* <fc t*** ft#rfi-<D*>S tOGHT £ 

t?fo-5^o ^+5MC l"</KO^J F tt» il4l:2 8 6f 
5 m:/u ^ ^S&roaigftStftmMi-StWifcte 
<£>?£ft£>/£:^3r£-f 5„ jg-e3/jru^K^)^JF«2 8 2H1 

[0 10 5] ^K^ifc^mtiet^fllfig^ttfc^gicJ: 9 

<nm<DmM<o¥ffim<Dffo l . 4 4 5 9 ®<nW—<r> 

£>> mi 6 Dm^+J: 5#Bl?yoRCm^[3&4 1 <£>='>' 
i/u/SWeroite^fclirSrjasSfDiSr^Hl 5£# 

fia-r-So sifkteas^-c* wsw*2 7 6o#aij«Bffi 

00|i 1 T-fe><9, ^LT^=^*^ 2 7 8 A^i^n y 
* 1 2 oJzS&gE® 2 8 0i9 Tl^teSt^ J: 5 

(0. 2 3mm) Wife A) ©n«BgKHlC*s^5tW* 



(19) 4$§3¥6-2 3 3 6 7 0 

o i -C v^Sf'oi N-ofc i We* ttg^fc-efc* r t a*$8IL 
SJxfc. cr-C3*'«6fi60»v^tW*r±. 2 0-10 0 

©*H$W] jeSS**"-* - 6 c: i: i* *>a»o 6. J: 5 ff v ^ 

;o [0106] sfc^ttfc, y 9 (oummtiz-tt-r 

(6) Tn»»it = AT (1 - e"" x) 

t =@ai*niK 

[0 10 7] mi 4{-*3^^-C, fli^2 8 2»4, tWffSr 
Jf LTff 5^F*S+^mi5^t #, &&-7uy?m&(0 

0fi£ttteiEtt<#«fcfc&*-t-'<#-Cfc5. IBWtWJfib 
M2 8 6I1 mi 5{C*Jtt5TlS]#roBaB 
30 t)Fft&W^(D?\m.b$V&V ^<Dm.Z 9 0 i:cora^|5l 

#0, mtofZ-%-*$tt<, — iSfd, *F*S3 0g±9/hS 
i/^-e-, «i»2 8 6©Sft«*S«:»4*i'5-efc?»5. Hi 
5 nw m<n> fc «> msysH 5 © R «t i: S^JN- !>i/KOSi:<Dra 

•So 

[0108] 9tftM^HQ£ft t JiBl^JcOR CE»fci8»* * 
40 RC"*mWE*»E3BflslU» nfRH*W!>*M)Si:lt 

#:^' : ) : '{c^-r*f«ttoiitc^2 9 2 0fc*i:, 

o i:K«<OR«i:jB«*i:©Woia«a6l!:*«KJE< 

fcit«-r*. *t«je«r±, wt^>^ 1 2 4><o^cj|sf^ 
50 K*K*w*fc»4»*«*. -f4to«., A««aev^«^ 
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[0109] j»«i«iiB3e**a**«^/h* 

0. 0 0 9>fyf (0. 2 3 mm) 0>ff 
V^niafJBSS^ettO. 0 3 0 (0. 7 6mm) <o»$ 

[01 10] WPHff <ort«tt. 4 o<oK»**s*»tilT 

^^^O^ffit^^co^-y tf^ 2 9 1 O + t-^Si-^ 
SS*-t*^<^?rg5lh-r^o 0. 0 3 (0. 7 6m 

[0111] a^^MS^^r. 

£ e W^L^/tfy^nt'l/Vtefc^-Vh (H i m o n 
t) d^tOPD 7 0 l-e*>5o *if*?>, -tixtt^— h 

>"7 f y*^*5J:t59<oiH L ««S:**'*. PD701I1 

»Ufc»6\ J:9J:<I<o -JRfc, j«»S*<ofc»K 

U026O 0 K(r*5tt5^-— u-yjaioi^ h 

^-y^* T^y#>' - ^t N (American Hoescht) fi* 
^PPW1 7 80H 7 ScO^yUN-f ^**5£ 

y^ttfc^yh (Himont) 4 4 4T*fc6« r<£>:/ 

[0 112] ftH(OH^S«t-*5^T, ^Btbfc^^x^ 



(20) ¥fffi¥-6-2 3 3 6 7 0 

fit tt7F7Vt-j Sfcti r*-/hyX/wj v^r- 

[0 113] :o^fAii*- (DB#P^^S^RC[h]^ 

20 [0 114] I(OH-f5rtT5 7;i/^yXAH 

fiL«ttSkl*ttSE<t«, WMWi^o y ^ Ug.<D 3 6 . 
8%«rtl2i*6fc«>KS!-t-S«PlBI-efcS. 
[0 115] iy^v- M,(0^ >y<^^(Oit^t^hf^X^^ 

^(^0 1 6 Afc*-*-* 9 fc»*H*-e*>S. HI 1 6 AcO 
/^^Sr^-f^^ ^/-?y^<75*J»ttia 1 6 Bt^£*tTV> 

50 #fc§rCifo6^ 31SiSyiDS 5 P^PJ?i^Pg ; W^:#ft. -r* 
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frh, #*<7)*WSr*-rSo HI 6 D(-^-TE?'JRClEl 

*>* «BE«£«V<£>«iEas0 1 6 B (OTfi 5 ^lEO 

JEttHl 6 A«5^T 2 9 4 K*Stt 6 tf— ^ l-±#t> 
lot- ^ttHl 6Bi:/Tt'f^^^t:-^t2l- 

-f J: 9 S-B#ffl-e[H]ei~£l!1 1 6 AO-f 

[0116] i^<oe^^a»tt*-fb(roi/^T<o«»^ 

3 8 711 El 1 6 C_h$-a*a^HT^6o *fc, 5o(£> 
mot, K»5Ha«H:tHrSix6o BttV^^A^*- 

- <£>}§$£tt?tS(ft V" A {rot ^ (Dm&)m&W)(D^!&CD 

[oii7] i <><Dmifanmcte\,^x. $mu&<onn 
^isi^i^ns^^o ttsifcsws^ mis- 

1 7K*5V^t, 9 6 $ =./v<D&S&7* SriiS 6 
6 0 SI 1 7<D4f77$*&1r£ o v-^-r Ad* El 1 6 D 

[0 1 18] lO^Mi^^t, ftitfi^^n 
[0119] 9 6 $^/u<D&l&MZ>fc*<D 1 >=./i'<DlZ;ifi 



(21) ^5B¥6- 2 3 3 6 7 0 

40 

[0 12 0] ^X<D&H$ ~/^<D^m&&— 16: b 

l/^o^WSf-o^T, Ell 5f-ibMt6*/h^PR#(D^} 

<^50g, if*b< fi^tt< H100 gtWl 

[0121] KW^^^^ffl^^S»W*a— i*^>fiB<* 
tt. 01 8Sr#»t5il#t5ri:^S5o -<£>m 
ill DNAcofc^aco-fer^y V hcoifid^ 1 o(D#K- 
o^Tco, P C R t-f ^/M^V^*£LfcDN A(Di 

50 3*0*3 J: 0*9 5t:^Sffi<ora^)l!B»2 9 8 <OfH3»tt, C 

f£tf8%/°CT*fc£ 0 Hl8tt««Ci9*4LfcDN 
AcDS(CM^t-5ft«IO--^^tt ; Sr^-t-^. 

i t«-aE^-*"5o 9 7 0 CW±co^*^fcit>£Dai£ 

[0122] 018 asffll*"*-* J: 5 9 3 

<oigS-C«^bfcDNAS:*-i"S J: Pltll 
^L/cJ: 9 8%#^*0) ( f , -e«4tfcDNAS:tt5J: 

50 [0 12 3] fl(rafcUfcJ:5lwU-C«-ffUfcfWiafttt. 
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t —fisXXfy v^ai^-r >^Srii LTSUtlHW 
4: Si 5b 

[0 12 4] tWLfcKftfflftttKJE/S, -ft£t>-h. =>- 10 
— f&zfti if 7 5 ^i/Lfc-f >^^.-<— v-g >t&S<D 1 
■C^ITfc5t#. ftj^rn ^7 Ate* ^ 

yh^!)>LT« HJS^iXTU^S-f V=3r^.-<— is a ^s\Z. 

•T5„ ^w^a*-****:" M=«aM-s tz. 

[0 12 5] AStt^tt. W«co««l!a«ftJE<omF*« 

[0 12 6] r^iSRW^^-Atf i < «< titbit 

KH*bv\ 

[0 12 7] fli^bofoHB, SsiTJWMfSrWb 



**IH¥6- 2 3 3 6 7 0 

in-C, 7ktt*fti/^K^»#o*E*^IR«b, ^U^r^ 

ffib^bT^WcOlg^T^tbTS^^^^i-A 
«]2 3 0 0^-/VOMI^o rcO^nir^^lOO 

[0128] Kfl?a-S*3»s^*v\ , 20/zlt 

£> 9 * bTiW^sSStW^o v 2 X 5 ±TJfc 

ipl-W^Ji^SB^OrtftiJ-eaftb. ^bTiM^/vcoffi^ 

[0 12 9] 5fetT^#fOPCR^^i^-r ^yW^*3VNT. 
(DM 3r IS^T ^^(bdiot %±m £ ix/c 0 ^ coffin 
ttSK«*BSjhbfco b^b/i:^^, jfl<75»Jn{c»*SrB 
fitt»a*3J:T/»W<o«^XSS:*&*b, tfCWR© 

[0 13 0] »(^*— v>f OsK«tttt*l»*tt, -t 
b Tl^taife*5 J: Z^Sg% £ 5 KJESfflrS* (OA«g*3 ± t5S 

[0 13 1] Bl 9Sr#HH-r*i:, IW»Sr»9I*t 
LT- : ei^{-TrS]#cO^^APx.T, Ell 5 K*5i^T»/h<0 

J0S»S^fc3e»l 4*uy K^^ y 1 2{-S*S£ 

^^TV^T, ^3 1 4TvTt#Wp v oti/y K*^ y a 
-3 1 2(OiaeT±Tfc»<. i/yK^?y a -ttt^ 

^^-3 1 6+<oip^att^i:^?)n, tut 
y^3 1 8«^± 9lHi®-rSo Si3i4tt=y^a-^ 

2 Of- J: 9*J»*tLSffi«tfc— * (BISHir-f 1 ) {-£9* 

[0 13 2] -t"^<9*y<— 3 1 6ttu— ;w3 2 0*5<tU= 

3 2 2 iSrYWI-ftoTWftK-r^So 3 16ft 
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mm.MZ 1 7*5.fctf3 1 9 LT, 

i 2:tej:tm»fl c s:Ht*x-z¥E 

bOf 3 2 4*5±r;3 2 6HASfl«lt?S)5) \Z.Yy7h 

[0133] B2 0lt -r^<9*^— AS^jafitEtzifco 

-3 1 6*S±(J«fl^5'^ 1 2<0**«l2-eS>5o "t^ 

^3 2 SttBftacSix-C-t"^^*^— 3 1 6 SrSW^o y 
^ 1 2<fc±Kt*^**ffi#3 3 0**Tt"5« 

H2 0^*3V^TY«ltC?Bo-C, -to*/*— 

-1fliy^3 1 8«rfc**|fiJl-ElU-C, /^3 18±0 
-7 — ^ 3 3 2dSfti9ffi3 3 6±C0"^— ^ 3 3 4 t— 
_LM#Sl£-C\ *0!IR*ixfc36«El 4£TtfSo foSHJfc 
tt«te*3Vvt* tfi9&3 3 6tt-r^<5*^— 3 1 6S>± 

015 ^*5*"tS*/h<Ol»lf.* F *m?LZ> 15 if *< Ttf S 
^ffll^^T. in**;? 5a-3 1 8 

[oi3 4] 01 s*5j;twai 9 ^— £gt-#fl8-rs i^ 

01 9lcis^SJo«l*ixfcS»l 4£rWSifI^ 

^ M/-34 0 (019) G9lgcD_bg|$<7) U^yw J; 9 ±£> 
#50. 5nwi*t?Si«U -ttt^^y^ hu-3 4 
0tt9mm(Ocf«^Ji-e*5v^8 x 1 2 ^JT-T^TO^W 
4r^t5 0 KJR-^ai/ViO^Jttl 00m 1 ©Sfi0 9 6 

0. 4mtcoS&0 4 8**l?cDJ: >9^:#VNv?rn^T>>^ 

icio^TJ: 5 8¥JlWtwaftue>ixSo M/«3 4 0liR»ff 
<Dtchb<D8x l 2 0WSr^i-*5pt>fc*ffiSr : firi"So r. 
(©spe>jfc*ffittEll 5*5J:tflHl 9<D7k¥-1&t fC/T^ 
*tT*5 9, r<^7k¥i»ttia 1 9K:te^TSts|sM£3 2 4*5 
±(J«3 2 6 i:22l6t5o M/-3 4 0H, Sfc, 4 
SESSr^TU -tixe>to5 *>0 2ottH 1 9M3 4 2*5 
±1*3 4 4-C^StvCv^So r.:ftfc<0fiii:e<z>±£B<ou 
-<M±. 01 5tC3 4 6"C**tt-C*5 9, IMfSpffiS:^ 

* a ft * j&<»m &vtLirr s e 

[0135101 5fcfc^T»fc£< JLktt** 5^ 
-r^-COKJ&ffO^-y y^3 3 8HC^#R9¥ffi3 4 6 
£ 9±t-fcS/h£v^£#;t^igU ^olli^t^ 
3 3 8 S:»D{»Sttfc3eaii 4KJ:?«ftftJ:tfll(i»U 

* LT^Ra^S 3 4 6 <7> w^i^T^t- rjf L,o-PfJ 



(23) 9$BB¥6- 2 3 3 6 7 0 
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tufc^Sl 4(201 m&ttSCPU 2 0*3,fct«£jBl 4 
^(Ofi^tfc— ^ (0**1*) l-iftiSL*:^;* 2 2 (-£9 

01 9{c*>tf s/:/3 i SioXrjuy YTst y a— 

3 12H JtJPf^^ttfc^ffil 4tfT»t-tU*+y7 p 
3 3 80±»i:Satt-r**T, 0K*^o «F*bi^3£ 
JEl!B«fc*5^T* WfOfcfeO^^y^S 3 8tt^y 

So ***:/ttttfb^Sfcojh/C* asp****** -tixfe 

So rtifWJxK±(7)TW^^t 7^3 3 8^^U 

£-tf:So t y 7^3 3 8 ^#S¥ffi 3 4 6 <t 9 ±I^S 
*5±ViP*&$ixfc^»l 4^#figspBB3 4 6(0 

20 th5 0g, »*b<ttl 0 0 g<o*/hORJWFa*"*- 

1 4d5#flB¥E3 4 6 (O u^uoTI* tfcftff ft t § £ 
5tc, H£f+£;frSo 

[0 13 6] JDSSRSnfcSSl 4*Jtt;M^-3 4 0O 
4o<7>saffi:te±tf¥&#^ffiWu t8l 4^ j. u—<d 
±gp— 9 3 4 6 fcSStt"t"$ ir#. JrajftStu v— ;v£;Jx 
fcPi^5r^-rs 0 M/»3 4 0<O^7^5'^ttJtft 

£8l4t^7y3 3 8 i:^*5^ it^W^o 

±«l/^2 8 7 0 J:9±{-^iB-t'StW*2 8 8<Dt$ 

W*5 ± T^^r * y ^rt(M»B±te WB4fc*« *S t A/ if * 

^F^^bS^e>XfcSo 01 5^*5»tSK*fJft* 

2 7 6^^to»MS^a(:i$^5itTJ^ X 
HT-feSo m»i»Wja«*2 7 6oJbSKO±^»<^F 

So 

[0 13 7] 3»fc*5VvC\ *P*l*ixfc*^— CO*«fc 
ffiv^«*5J:^(D^J|sf^cr y# 1 2^(OflBSH4^^d» 

50 **t»4^^ty^fflAS:7K^>»^J:9±i-<ftl*U* 
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-tin, **y7ifiWfrt>f&& Stilt kg* 

[0138] teo2^ffi«fcte^T, H 1 5 fc:*5tta» 
/ho«F# £ K 5> 5 Tft £ o;>J F *#«E"T * «»W co^:(- 

*5 J;t«S»E*3 ±t*S* b< *^8Wffi#0»ffiSrB5jh"*- 

[0 13 9] W^^tt-ttttoiiJS^S^^^ Hvf- 
^i*S-e#*o KHSf^ny^ 1 2 *<D£-R#t7f2i* 

[0140] ^^¥feft*a*36* 1 4 Sr-t ixds-tlx 
coJ;5^^^5/^? Fl J^±f-Jf bT*ffc»-fi\ -tixtt* 

SSM^bv^c i: £{&SE^6fc^(^^+^#;^Tft 1 bTfr"f 

-tU-C^-Yy^Sr^tt-Si:, r^toffifttt. loo 
[0141] fli<o3eHl£llB«^*3VN-c, ^#^an»3*tfc 



(24) ¥fffl¥-6- 2 3 3 6 7 0 

[0 14 2] idL<035'J<^>3eifiliR«(-*5l,N-T: % 9 6<Dm*<D 
-CS*Sr«^J<^±»wfi^JS-frSr. i: 9 * c 

[0 14 3] Ell 5i^t^f^=art7^3 3 8 K*3 
-f\ r.5 bTKipf*2 8 8Orttt0ffi3 5 2i^— 

6c jBaft*fH5|-tt9trSE(Ofc^> h (Himont) {-J: 
OKf^Sixfc^T^^-r ^ (Val tec) HH-44 
4tfcliPD7 0 1 ^yynt'uy^fc^T^ y^V* 
■^*fc: h (Amer ican Heoscht) 9 PPW1 7 8 0f 

^co K— ASS5>lcov^-C(OffiffSttO. 130±0. 0 
50 05>fyf (3. 3 0±0. 1 2 mm) "CfeSo b^ 
*K»«ICJ3VNT, 1^3 5 601^1^0. 0 2 5>f 
(0. 6 4mm) 9 , -t bT^r-Y y~7<D Y—J^M 
BB^coffiB: 0 . 0 2 0 3>fvf (0. 5 2mm) "?£>6 0 
[0 14 4] Hi S^fc^^a/hcOPRfl-^FSri-^TO 

■f-6Bttfc:+#-CS>%5 0 K— AJB«0***:/3 3 8W: 
S tt» ttJriO&tJ: <t 9 §a l^ttift * 6 fc * 

[0145] ^»^i*«M<o«*^^^£^/^9 4°c— 1 i o 

to^Si^t 5 C i: tKo^/S^IOO 

°cx-foz><DX~. i o o^-i i ox;<D%&mtemffi<Dffi± 
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telmi$\z--tz> 0 10 
[0 14 6] ^^^^SfiPCRt^ #jv±.fc<nm 

S^fBffctt^#bfcv\, ttiffc^ ^/vMLfei 

[0 14 7] C;h4±#:b»T*fU-T?&5o ft-tffc^ It 20 
iffibfc*J**^DNA&**i"S3iT>/— 

[0 14 8] ttv^T^^^^y^Kfp^^T-ASrfit 

<^BrffiB|-efc4Sl2 1 A^*5V^Tftt>±<atH, ^:b 
TSWWW::^;*^^^ 9 6 ^x/Wv-f ^ 9 

£ 0 fi^f <^^7 y ^ <0 9 6 9 x;v«)^>f ^ n # >f 
9 — \s — h(0 h U— 3 4 2ttKJ|s|-^o l 2C0^B 
±i:^±t^o 7 1/-A3 4 20±8|^9 3 4 2H * 

fSlJO. 5>fyf (12. 7mm) ffii^ffi $ Sr^fTt" £o * 
-V y ^ft^VO-t-^Ttt^ — A 3 4 2 CO— 9 3 4 6 £ 

^3 6 6a s -*<0^4Sriib-C:tf — K^v K*-?f 7 8(0^ 
(HSHirT) *r*TU c^* 5 * y^4Bi 2 K¥ffiB-C* 50 



4*88^6-2 3 3 6 7 0 

48 

yS^^'^CSSt^o tfli£(D#BW® 3 4 6 
^ u— A3 4 2£>±«BKU; 9fit:fc£;ft£o rco^flgsp® 

£ 0 H2 0J-fc*t5/^3 1 SSr^CaAz-C-f^y^ 
* 3 3 2&£Xf3 3 4fc-&S[$*-Ci»«SI*«:H 

afl£0 3e»^n-fe^s:iateb-cBi2 ofc*5 

tt£ffi9;&3 3 6±0^ — ^<D{M£»*fco 
9^*ttia2 1 A3 4 2 SrWR-yn :y ^ 

^3 1 8SrfeCTtfT, Jni&£;ftfc3£*l 4 5r u — A 
3 4 2 cO_bSP— >9 3 4 6 h *<0jHia^*<0[g 9 lo^ 

^S?r#i¥S3 4 6lC»±S**Lt7WA3 4 
2*«W^Dy^<0-htt*B2 8 Ot^ttto^^ 

3 6 Srli]C£Hi:T, #P 9te_bG0-f yry ^ ^ 3 3 

4^7^31 8±^yr7^^^-^ ifc£i*:£o 
Jfcv^ 7^3 1 8SrK«Ff+lBl9^lHlteb'r5e»l 4 2r 
_b#£-*t\ b"Cig 1 9 I^*5»t5*^- 3 16 ^ 
J^Yjjmz.-t^h^X, 7V-A3 4 2*SJ:t5Kfl.y 

Lfc^r-V y ^#tW«*7 A 3 4 2 + <^Bfje<fc« 

l6^yny^(Oi:^EgLIU ttt/7'3 1 
8 ^B$|+[r] 9 EeLTan3fc£;h/fcS» 1 4 SrTJf "C, J 
y"±co-< 1/"tv?^—Z 3 3 2SrfltTKBbfcJ: 5 (-{ig 
Sfe*bfc-f yf^^^- 2 3 3 4 i:— ifc£i±.£o "t*^ 
T Srft^J^co^i FTlo^ 1 !) f£ik $ii:^>i:v^5 ^ ^>f* 

[0 14 9] toi"*^KWWo*as0f3ett«K#*Ei-* 
4§-g\ >f y^y ^^-7-^ 3 3 2*5±tf3 3 4 t-SS 

^*^-^£-ifc£^5fctf>(;i, /^3l8±icj:9^ 

^y^sejB-r«i#aDfR*n*:3e»i 4coTfS]^^sb 

— ^ 3 3 2*5J:W3 3 4^»?»Jbfci#. *P*RSnfc3fe 
fittt 5 -g7 \y — A 3 4 2 C0±$B— 9 3 4 6 bT 
3R*l!iE«*ix. *bT"r^<-C(0«l4-tttKapx.feixfc 

[0 15 0] teco3ltfe^(rioV^X. l/"rv?*^— 
^ 3 3 2i3J:r53 3 4*«I*U * tt7 ^3 1 8 Sr*- 
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#S. \ 4^±^t)*fcti#R8¥S3 

iSJhfcSSl 4©^^±©Tft#©tb#£{£.Lh£i±- 

ffl&fcis^X. yu~ A3 4 1(T>-?y*?-y9\i.. -€rtt 
aSJ0l!H*iXfc5fe»l 4 t«ftfci-Si#, 7 1/-A3 4 2 

U-A3 4 2©/7^^7^l*0. 05^yf (1. 2 
7mm) ©iS$4'{)0-fe7--Xt'('pyi 503ffe 

So 

[0 15 1] Jtfr&W^^AcofU-SW:, SftSi*^^ 
t57U-A3 4 2Sr*{-{effl-r^Cli:(-io-C> &ft 

A3 4 2I1 ^t^/SS^^D -y? (DtplCiZmZHX 

5mmMi^ia££ ; ppt-'<£-CfcSo bv^li£ffi^(-*J 
v^T, 2oroS/i?>fil^5rftfflt5 0 El 1 9 {Cfc^T 
*Di»3*Vfc^!»l 4 K*^ y 3.-3 1 

2<DWi^nmm\±, i&m-r'<$&vfr t g<o-f'<x<Dmti:z 

±Z £{;io^T+^ft< Tteftibftl^. h-bZ/v. 4# 

ft<TW;ftt>ftl\ 
[0 15 2] fitJxfcOv'^-rAte, &&zffyi>fci8^X 

&X(D&M.<K>®.(»&V&mV5.-* 4 9 n * ^ — 7" u— h <D 

**X ©IWfcov >T ©tWffl«©»ttiB?S £i§fft-r So 
[0 153] PCR^J&cofctof^Si: LT, $fc*Tt£flf 

ftSjEEUfc^Lfco 

[0 15 4] c©J;5*n«BeWBHf*rlSJ— *A*t>o 

<-ixtz^-m moi^-casH^w ^im^-r s c t ^-e^ 
So wi^D^i: & © m © jRfi&oaraj & 
%m*mf$.-rzittb\^ Rit»**sj:tfiw*~vi'©* 



(26) $IBB¥6-2 33 6 7 0 

50 

^L, r5 Lt^ftt^ * y is?. 115 J^*5 

j*©IBJ. fc^bA»©«*^WW#±*Sfctt«*a< ft 
fefti^J;5fc:Lft<-Cliftfcftv\ 
S©»Wi^fca«Lft < Tttft £>ftv\ ±te3WLfc 
ft* »£\ y * fc#»*»©*W« 

f£i:©m©*&eilM*tt. 115l^lt5P3«7*7^f- 
y^«3 6 8, S3J:tffll^^mtt©rtfl«iS3 7 0 

[0155] ?*7xry*W(Dm&*&ti ; t*ie>nm 

SMii*!?, *sJ:tWJIcnJ:9, «Lfc9 6 7x/KO!7 
Pg#^J«cw^Rltg-efcS^ t^^^tvfc. ft-t?ft£>, 

tirfcf-^-ft-rSo *fcx ^JRoKW7'Dy?l 24 1 © 

ft-tfftib, T/w5 = ^Af4, *fc» v ? (O&B 

30 So -fCixfc^^tt^W-rsfcfef-fix 9 6**^) 
!7 V fc'— * n 9 -f * — 7° \y— Y s. 
/Hi, -r^TOffiffil-iS^T&t^n 5/ ^ tpro^-TS 
l>i/Kc*3i/N-cnti:A/ir^{--iiS-g-t-ST?fo5?„ 9&ft 

cRt-f ^ /u©pfl{-f--r # jvmz.m'ct s. vv^f-v 

9 is X XIT/V % =. 7 A W^3S^«^K«] f^Sft S © 

co 9 6 y x./v<oy V vf^ ■$<— h 

40 co^!|6f!7ai^ffl(oEgBi^oi/NTj;>j^k-rs?as{-^fc 
[0156] ;pit, pcRtasjaia^/cSB*^ 
4I2|tU, 9 6 y *>\><rffiWn%r&®t t G\iM*\'Z-& 

t> , g LTtf P> tuft < TUft ?> ft 

[0 15 7] SWWtt$fcfTttflf 

50 o-=?-r^cjS-il"^ i l : i:Sft!?> «J|EfW©R«t©§]gSlfP^ 
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igii^sr*-t-^ 0 Hi5i-*5^-c, nnmn^2ss<D 

fii¥£te-H&iCO. 0 30^>f (0. 76mm) T*>5 

n«l»«3 6 8<Ottl**ttO. 00 9>fyf- (0. 
2 3mm) Tfo£ 0 Wt^5>tti+tHJ*?K^n-fe^Jj:*5l/^T- 

[0 15 8] K3mff(0«-»ttfl:*«J»-PCRK«:i:a-fr 
t£Tft<Tf*ft?>ftv\, ^7^HPCR^ttttfit 
r±fcv\ ft-tfftfc, DNAtt#9*J:itt3»U -tLTM 
PCR*«Srtt*"r*d»&-CfcS. #*L< 

[0 15 9] *i8^«fflj*»a«*5J:WWttl*»<ofc» 

•tfftfc, «So^Si:^^^/w|gco^aE^-ifebftv> 

[0 16 0] WSr^sjtteWttoi-Cixfcas— 

W9Ra«05iSfc«BB«lJ:, 0-1 0 0°C<^£:ft^95 
ii-bfcot, i~^<TC09 6 ^^/ufiio^T^&Lft < 
Tttft&ftvv-efc^?. 9 6oWHI<o**ft# 

fcteft<Ti±ft&ftv\ fWJ^»*«m-^**«W 

w^^^u^ffift^^^^^ p S:^-r^^-efo'9, 

Lftv^±5(^-t-So i"^-C<oz.ix?>(OH-7-tta*^o 
t, ^^T0 9 6 «>*yWcov^i&— ft!»ea*ttS:aJ5£ 

[0 16 1] fri^&K^\ f *x&&ftm*<D&&fai$3: 



(27) **Bfl¥6- 2 3 3 6 7 0 

52 

Tco^{cibntSH-^ftS**^*^ < ffi-^-x.^b 

(03SBi:<oa-frtt*5J:t^rL- - iFoffl#J£ofc*J;i* 9 6 
$ ^/UW-f 9 a ^ — :/ V— h07*— h"C9 
70 6*t?OK3|S|-*Sr««pi-*o ^y^tr— soffit 

yX?-y?i/Xy-J± tt*BS<OflF*«<OSRK*5 i P C R 

saif>r ^^tor^f-iiist-^jrsv^s^ia^^fc^^ft^ 

[0 16 2] BI2 1 A*5iV2 1 Btt, RftSiRfflRES 
& SrttBH"*- S +5* ft § * fft^fi * * juco * l:»olt 

mX'^-to 04 5tt, ^^Xzfy^yt^-i 2 

1 2 O-v^f ^ v 9 4 9 — :7V- ' b<Dy*—?y h<D9 6 

4?x2j?4? — -f\s— hSrJgiE-rs*i5feSr*t-. El 2 2 
SI 2 1 A*5J:TJ ? 2 1 Bi^8B45'ttt-»fffiia-C*SJx-C 

^ n^>f ^—^l h CD 

y \s — A 3 4 2 0¥ffiH^to EI 2 3 \±7 V— A 3 4 

2 0jS¥SEI^^-ro H24ttBl22(0»2 4-2 4 / 
^^Blofc^U— A3 4 2<0«ffiEI"CS)S 0 1U2 5^EI 
2 2^0^2 5-2 5' ^?)&ofc7 1/-A3 4 20H 

50 El"C$>5o 0 2 6HB2 2co«l2 6 - 2 6' *>?>8lofc 
7U-A3 4 2(OSrffi@Tfo^c BI2 7ttH2 2<Oi»2 
7-2 7' a>P>&ofc:7U— A3 4 2(DWffiH-Cfc5« 
BI2 8ttBl2 2<7>»2 8-2 8' ^?>Rofc7 A 3 
4 2<O«BH-C*>0* flB^tt^«WU-CT«-IB«rt-*y 

[01631 EI21 A, 21 B*5it^2 2~2 8 Sr— ^ 
(-#RS-r6i:> 7WA3 4 2H*¥07 P 7^f 7^7* 
l/-h3 7 2^6**Slx, ::T»W^^^f 

2WJl]l-12#fiFSt5. tf Dn yiJ7»C*5JtS?L3 7 
4ttCtt5>(0?L(OAS!"e*>So 7l/-A3 4 2 c t I 0&?l 
R«B««|6rtP, ^J^tf, Bl 5^f^W3 

91HS3as«?jO. 7mm/c(t/h^i/^T% ^L4^^£^®r^ 
dS^ffi-f 5o ^ixttBI2 1 A*5it^2 1 B»21*5VN"C, A 
^WftTLOF^iffiiJ^t) 3 7 8 k*(0*\z&m.£1ryjt.W&<g 
<Offi(J|g3 8 0 tcora<DEgg|S:m^'t*^r tl^otit 
50 <t<afl?^n^> 0 H2 1A^W2 1B4'(0#IS*3 
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8 2(1. K»*3 7 6 0R«JBSB4>0^iBtt**?>, £ 

[0 1 6 4] #K3H-»ttiai 5, 2 1 A*5±V2 1 Bt- 
3 8 4T/T$ixfcI?:tt5o r Of (OR IB 
Jgffl^2 8 8O^JBKO|Ej9twfi8JKS^S 0 r. COM3 8 

8 6 (H2 1 A*5iO ? 2 1 B*5±VBI4 5 

ctfci<*S^t^5) nyu— A3 4 24 3 coISpo 

A3 4 2 ^Ov££^^£ttSL#i\> #Wfif 

-3 8 6ifctt7U- A3 4 2 {-jE®"T^ i 5 y X 
^—3 8 6tt***36S^Sixd*o7U— A3 4 2C 

ss^-r^o r 9 it, ^u—Aisit/y^-f ii 

— Y(D7±—^ v M-ffifl^Stf** 01 Sf-^^T-T^ 

*5 ± U^Sifftf) g Sit SrSWti" S o 
[0 16 5] »Wffj3J:WW<oJ:9B8l«>Si*MRttia2 9 
*5J:W3 0Sr#fi8-rsi:»*r £a*-e#2> 0 H 2 9*3 J: 

*5±VSfB^tt±fiFB»fffi-efc6o ^^s/^tf) K— AJg 
A<KIK3 9 0 b^—t^Y* /v«r»riEi-*. fW» 

ortftysoi'^jBriJsaxfc^fas 9 211 k— atk*^ 

[0 1 6 6] i3lH'?x7'3 9 4HJ: sasKfcSft-t L 
X$~?3 9 6 3o^-y y^SrffiiJB5B|-e*i-. 
r <D 9 ^ M:*— to 51 # m J: 9 * * v ^^J^flsSrl»*i- 
5<D^{Exi-t-^>o ffl*. *~;/3 9 4tt«WB E <0±SHR 
B3 9 8JiWS:EU ^Lt^^y^M^tC^ 

ft4 0 0^tf o i3 2 Hi 2<&ffiJR£ixfc*-* y^<D 
•To 

[0 16 7] y ^-r^-(^J: EI 
3 3-3 7*#St5o 03 3\-±zfy^^y^<DV ^4 
-y— (0±SE|-efc6o 0 3 4 HIS 3 3 (73$^ 3 4-3 4' 

\^^ > xwLotzVy u -<'r—(ommm'c^^o 035H0 

3 3 (Dm. 3 5-3 5' Wiotao/cyf^t-OH 



(28) ^§8^6- 2 3 3 6 7 0 
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mX'hZ> 0 03 6(103 3^3 6-3 6' KiBoTft 
ofcy T-J-r— <D©r®0-efc6 o 0 3 7(10 3 3<o8&3 
7-37' f£»oTftofcy 5r>f ^-cD®r®0T-fc£o 
[0168] H3 3-3 7^-S^#it^i:, 9f>f 
t-3 8 6ttlttS4 0 4i-J: «9^«9ffl*Hfc*-07K 
¥o^5^^y^¥BB4 0 2*»b«J«*nTw^ 0 ¥S 
4 0 2tt*<D*KJBJ*£*U 4 5L/W<0 2 4WJC5>WS 
ixfc, 8 x l 2?Uco9 6?LSr*"r5 0 r:ix5><o»tt3pffi 
4 0 2<o1a«^fiS;$ixfc51a H -W^tf, 5h4 0 6*5i 

7L4 1 OWSfttfo^, ttHl«D«:*rU £<oSl«D 
H12 9Jc*5HSiSSDi J: 9 ^UTSL^D? 
Jz9/h£v\» ctiCi^ y ^^-fli^W^ 
A3 4 2o*fcE«£*Lfc«. WRWoiSri-^S^i: 
j&s-e#«a^ 13 8 4tt**iiB¥"C?L4 1 OSrilifl-C* 
K^*36 s 7U—A!&^aFT-rs<DSrB6ih"t- 

So 

[0 16 9] yr>ftHj:7U-A3 4 2(04 ] (^ El 3 
4*5i:U t 3 6lZ&rt'?7X s ?*y##74 1 4t-i Vtik-Sr 
20 t5o ZLthto<D^7X<7-<!y# m2 3 0 

tz s ^u— A4»(?5^o y h 4 1 6*5J:r54 1 8 SriiUT 

fl^tt*. 2o^7^f7^^ttu **ny 

— gdSv^^ 9 _b(^ff^E"t'£>o rit?5^2o^7 P 7 
^^^^(0^^ttBl3 3C4 1 4 A*5J;T*4 1 4Btl 

[0170] 022 — 2 8<D7\/~-J*3 4 2fi ^(O^ 3 

«-^£*xfcy 3 8 6^t^ <DHMSL flfl*. 

tf, 13 2 1 A*5J:tf2 1 BJ-^-TJ; 5tt*ffiSr»J*U 
30 rhliP C RaiiofcftCKfi^o y ^ 1 2£> c Ni:iaR 
-TS^irdS-C**. 7U-A3 4 2«rK»^n 

A34 24:, *hWJ&fa<D77^y#&ft(OtipK 
}f A-T^r i:^x*#5 0 *tt«2P<0 9 6 

h (footprint) ^LTEI3 8-4 4 

^^*$i^TV^^> 0 H3 8tt^<— ^4 2 0<O±SBI"C*>S 

40 UK 0 3 9f^- ^<Di£ElII-efe5o E 4 0(10 3 8(0 
$U 0-40' jrfBoTSlofc^— ^co<lijffi0-efc^)o 
H4 1 ttH3 8 0»4 1 -4 1' Wiotlot^-^ 
^JHffiHTfcSo H4 2ttH3 8<OiR4 2-4 2' 
oT&ofc-<— ^O»fS0Tfo5o H4 3ttBI3 8<0» 
4 3-4 3' i-ftoT^o/c^— ^C0^f®l2]"Cfc6o 0 
4 4110 3 8 (D^. 4 4-4 4' Cfa v oTS(of;^-^(7) 
BfBIS-CfcSo 
[0 1 7 1] ^ 4 2 OH^^^^^^co^^)^ 5 ?® 
4 2 2^ ^ ^-efS^bfc— 9 ^to8 X 1 2&I<D 

50 ?L^^j5g$tuTl^ 0 7 1/-A3 4 2^-^O l t , l-tt 
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{-^-r^ra^-e^W^^r^tb-C^^o 5L4 2 4My< 
3 8, 4 4*3*0*4 3t£*£ixT^5o fl^(ORfl.f 
is, ^ i/— A^^<— A $*t"Ci^S t bo 

*co%> zn&jj&nm 4 4^£tvc^ 

-So 

[0 l 7 2] &W-r£<h, A. tt*Mff*5.fct*y7 s - 

*Y a*^— *4 2 Oco^t-ffi^-r^irts ^or-fe: 
y^J-ttI*»i:S?0 9 6 * n*^* 

[0 17 3] iWVIisKSIftKSIJsi^W-t-^SDN 
[3 3 1*3*1*3 2Jw*-r*^y^O^ hy yT^tetf)* 

j£^$it:*^T, s x i 2^ix^^ ^-y^mm-r^ b# 

Srfc* s t?#*o B3 1t3 9 4t* 

[0174] f, ^rt^^7WA, y^-Y"?"— *5* 

^^yr-i't-^u- 1 mtt bT& 

iCffigLT, S2 1 A*5<tT^2 1 Bi^-TTir^^y — 

fip£ix-ON£o i21i^t<t5(^ 7l/-A3 4 2tt 
K^>- Kco±^B±t-{£B-r6o »* bi/^lfcflB 

[0 17 5] *qj»*ixfc*^-ttWsfto±^i-'< 

"CW 7 A 3 4 2 co±SF|5^ 9 3 4 6 

01 9 »2l*31t SCOURS Hfc^ttl 4 
LfcflL SR»Wrt"C, ^ty^ttftftU ^bT0l9 
t:*5tt£ K*^ y rx— 3 1 2t>*b<DTftt<a&JlT 
ic»iR+Z> 0 JJcon-C, /:/3 1 8 Sr[H]ff£bT, 0201: 
*3tf £>f i^y^*^— £ 3 3 2*3^^3 3 4 



(29) 4#BH 5 F6-2 3 3 6 7 0 

5<5 

y^*5±t;7l/-A3 4 2<£>±gi$^<9 3 4 6 ttSSflBKEB 
[0 17 6] PCR/o h3/KOJ!ftte9J-*5V^, AD?^ 

2w*fc*;Kfc#^--3 1 ettifi^&tt-fix-r^oT^ 

70 4 2*5J:tJ5K«-»Sr«m"rSo 7 

in, WW*5J:t5*^ry>^Srft9mU bT£co-<- 
^cof^PHSgU ^It^r-V77'^t5:i« 

^ty^fci^t^^wsi^ yW 

Miff* h u~cD^b^(:m^* 5 KtSWrTSo 
^CO^(C^L/cy :/ (l§l3 8-4 4{OT$tlT^ 
tgt^) fis H3 SfcSrTJr^t"?^ 1 4A*3itf 
4 1 4 B ^r^ttUt y t-*gffM^^t 

tcjjfcV "r^-}'- 3 6 6 ?r»J«^J;9mo 
20 [0 17 7] 91 *>£>*:* 5 7 1/-A3 4 2(4, ifcS 

#60 !)f^t-3 8 6H Ml^Ct, 

«^u^^Ji(cy^^^-^{£fflb*VN 
-C\ $0)7 3 4 2 SrEf t5 ^ i tf-C#4 0 5fc<^ 

T\ fftt*B-e3(E*b, *bTffl*(D**s/:/S:i-5r. 

[0 1 7 8] 1114 7*3J:t^0 4 8 ^ft^t, 011: 
fcv^CPUyo yMO t:J: OSSixaftiJWv^-^A 
0»*bv^l6ffi«l<0^n y^j»Bl3S s *Stt4 0 04 7 

StIWU Ltltm^^-f fefc P C R 
7*n h=ryw(^j: 9^«>?>nfcmSco?aai:it^bs fl^ 
5>f v^mffiSr^e^^— b. ^1X7^^1:-^^- 
yioJ:r;7y7 p ftip#^lffliLX, ifds^ftfepc 

[0 1 7 9] -7>f^ d^o-fey* (atCPUi:^?) 
4 5 014, T»:|Bttb*b-Cy— K(OJK-C#«C 

50 {:i5^g^nTv^6^J^Sl^cI>/^ A^^r-r^o 



(30) 
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H16te«fc*3^-C, CPU4 50f^ TOKI CMOS 
8 0 8 5J -e&5o CPUtt7KU'^74 5 2S:jft 
itU 9 El 4 7X^1214 8W3tt5fi!l<oElB&5 

*<0«*<Z)t>tD#S7 Ku*$jxJ5o CPUH -t 5 
»^4 5 2Sr«lU Ot*— *ttH4 7& 

[0 18 0] W^CtoWW^o^^AJS-tT/feS^T- 
^ftliEPROM4 5 6 tJBHSHSo n.-if^AH 

ft/<yf!)->'<y^Ty^RAM4 5 8$-iE1t£;fr£ 0 

^7A*oy^/*i/^-4 6oit stftpy^h* 

3iT<Z>lftMt-*5l/^TTt-ffi«-*-S^ PCRtT^tTiSltf 

itmnBo««SrCPU4 5 0Wt5o 
[0181] T Kv^fn-^ 4 6 2ttT 
4 5 2^?>cOT Kv^SrStti: ^Ltf^- Kb. * 
IsX^yjfmiJi'** 4 6 4 ji<aaSM5#^y:/3gW5^ > 
^fSmt-fZo a-— Iftt^-Y^^W 4 6 810CPU 20 
f-J; 9*^SnSW«i-lCSUT=3f— K4 6 6 SrS 
TPCRyohn^AMo If £CPU4 5 0 4: 

If co^ ^ ^ ^ — ^ <0©ir^ v NX J^TT*l¥^ f-fB^-t" 
*o ^-#-hV^7x^EB4 7 0tta-fo* 
— 3K— K&x t-#^ 4 5 4 Srlt C PU^i Dif* 

[0 18 2] ^n^^^PTffi^raPH^-Y^— 4 7 2*5<fc 
0*4 7 4^)#*tt*!> — 5r{i^x :Jlb^<?y? 
H1CPU4 5 0 Offll^Hfc*? v hSrAffiSix 50 

*?rc p u 4 5 o c 2 o o y &Si^o t , »j«y;7 

CPU4 5 0(^tT^^o rco^^^m&Sir>-^- 

*U1* <o P C R 7 o h 3 Mzjs t* 5 »#^(Ofc «> * 

[0 18 3] UART4 7 8 11 RAM4 8 0 ICE«£ 40 
tilt?*— fit:-?}) ^^ica^-CSS i 5 TRS2 3 

2j ^ v^^ai— ^I3tt4 8 otwif— tr^-rs. SJflHy 

7h!>x7I^PCR7^i/3-K?ri^U rixtt 
^^*tT$tufcPCR>^n h^/W^^.— If^StfPC 

*asfait£*x5o t^toC(Of- ^ItWtfl^-*' 

M CPU4 50CJ:^il-«t<K^ tttUA 50 



4$58¥6-2 3 3 6 7 0 

55 

R T 4 7 8 *mXR$ 2 3 2 h KSttSi'Lfc:/ I> ^ 
;?Ktti27£ixS. RS 2 3 2>fy^7a-^t 

[oi8 4] Wfia^yty ^—^v? (£MtP I ct 

4 8 211 4 A^/tti* l/^ ^ O/p ^7 A pi 
«4*yhi:Ul<. s<V-Ty?\Cft\i*X, CPU 
4 5 0117 K^73-^-4 6 2*5<t^y^TS^< 
^4 6 4 £r&C P I C 4 8 2 4ri8*ii" £<> C P 

UttP I C^<D^r—$ V— Y*^—?s<* 4 5 4£S-C 

f^t^iLT, PIC4 8 2^P^7^^t 

£<> SI^SBc^T* CPU 4 5 onrntsu^^^^mv 

t> ^n^7ApJiB47Wttlfy^ (PAL) 4 8 
4(OI^SB(Olia«1ft*:*J»i-*fc«>»-, f-^^4 5 
4 SrltCPUCJ; 9 ^rO^tc^ttfcT 5 -^ !7 — K«r 

[0 18 5] PAL 4 8 4H f ib^im 

ft(^l±lMt^«t5«ttfo^ 0 PALtt-»K 

tt^<^ h^Sr^-TSo CPU4 5 0, PIC482, P 
A L 4 8 4*5it^T^*3V^Tfta-^5l^< o^OffiOS 
*1LTPAL 4 8 4^f)OS^£OffiM^OS 

SW^ff^M KTt-KifcfS «£ 5 f-EI 4 7X1^134 8 

[0186] 1 2 tf 3/ hOTtD^f-f v^A- (A/ 
D) ay/^4 8 6lt 7-fy4 8 8*5j:r;4 9 0± 
(^T-^D^mEE^T 5 — */<*4 5 4±OT*-< i/PMt^ 
\~WfctZ>o ititttC PUC i 9 A/Day^-^ O 
tzfrcoT Ki^£r3S£U r. 9 LtA/D^W<-^W 
^-y^3B»t^^^jSjBLfc^^4 6 4±^y^TS^<S 

^-tC^ot^n^o 7-fy4 8 8*5m9 0± 
(OT^-o^ft-S-tts 2o^;^7 p w^t4 9 2*5J:t; 
4 9 4 0>ttJ2J5>f ^-Cfo^o ^^t4 9 2li4 

ffirvif— (O 1 oK2tiie$;h/C^£o |gl<0/K— Mil* 
ftzf*v#<D&M-iz>' , y-—lz.m&£frX^Z> 0 %S2&£ 
U^®3^^— Ml -tJT^Pix. ?&a3JK*5j;t5«lffl<oaft 

?aStyf-^l o^>fc»^AS!WftlHlKttEl4 9t- 
SStit^S. 2, 0 0 0t-^wM4 9 6H y 
— K4 9 7ic*3v^, ^g^-Yy (El^rT) 
TE14 7^^1114 8fc:fctt5nBE£ixfc+ 1 5#/vM 
^l«^4 9 8^gJti:5o :0+15DC«^J^- 
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K5 0 OSr^T^-T^o y 

»i, >5 0 2*5*1*5 0 4 5r^T^/P^^u^-9-2 

[0 1 8 7] -^/w^u^*4 9 4tt, A^tK- 

2o(Om?S^*J^^^cmffw-<>'W : Sr^ 
^Tfo^o "Tftte^, «BEjR5 0 6i2lJ;9#fla«IE<oai 

5 0tt*P5 o 

[0 18 8] •7/l/f7 P l/^t4 9 4^0ffi^AAH 5 
/fy5 1 OSrSTRMSSftDC^^— ^EK5 1 2 — 
a^^tt^o ^(D^n^y-y^^^^by^^b 1 6 
\zm$££iitzAj3S 1 4Sr*TU ^LTACl^fA^S 

C«HS:A*5 1 4J-*5V^TStti:So RMS#DC^ 
y^- ^@&5 1 2teACfliJES:SjJEU ^Lt^M 

[0 18 9] 4oojt^W»caj|SSixfc by^T y? K 
7^><-5 3 0, 5 3 2, 5 3 4*5J:U : 5 3 6fl PA 
LSSil4 8 4^?>9J«^^ 5 3 8 Srg-CSJflWt#«:Stt 
i:5 0 h7^77^K7^^»5 3 0, 5 3 2*5<fcU<5 
3 4 Mu 3 0<Dy >C yWA t —ZV—l/V) 1 o^-cO 

4. 2 6 0/2 6 2*5*^2 5 6/2 5 8 (01 31^ 

y<<Ty$ K^^-S 3 6 ^Dy^ 54 4l:±9 

**^S*U»*Jxfc*^ .<D«#«RW#* h7!) h 

7-fyf5 4 6^gtfflSlt6 0 7^/WAt-^£Ot- 
#y—isn-?u y bT*7 bx* y^5 4 8C 



(31) #OT6-2 3 3 6 7 0 

2£fcf*5 5 4±(£> by<4Ty# *WmirZ> 0 
[0 19 0] /V-M:— i?<0±ftt— Vtt3 6 
0 !7 y h^)St&Tfe^^\ ^rijfc— /vK*5.fct^9(Ot: 

— Vte, **vetl. 1807yh*5±U«170y 

— 9 MAC 15Al0 157y/h7'Y7^^J "C 

5MW**u **ttl/20«**tB«-f5 0 2o^» 
ttl5 0^/i^hcORMS <£ 9{£v^-t' V®£ 5 1 8 t-o 

l:o^t, 2oo¥#ttS^Jfc^£ixTv**. £ix& 

<D»l<o8t1gU* t'<— y^Vy-^} zfy<?5 5 0£riILT 

[0191] 7-<;i/ixfc-#/-^fcftWACSAft 

^AC«ft7'Y>'5 6 0?rS5o -t?oas^t«J«5 
6 6tts y-flsS 1 Sic^ACS^^n^St^^ 

LM 3 1 1NJ ^fC2 5mV^t^f y 

coA^^i: 1 ?, ttt'h7^5 16tt0^2 4 03K;W 
H^ACtOACA^ff^-oUvCO^-S. 5 2^A"h<£> 
ttl^AC{f^-SrttS^-r^o 
[0 19 2] h7^5 7 0f±ACm^f4r#V^4 

1 K«&Ls ^LTTjf^rTM \ \±y^^U"f-^^^^ 

ftaS6B4 0tt, tOACl^Srh^^STO 

ir£ 0 h7^5 5 0lt 3ocofSS$Hfcm^J 
M5 7 2, 4 9 8*5ir;5 7 4i3<tU ; l o<£>#PI8Efl 

[0 19 3] a*Sr»ie-r4jElfcttS»«)fc*l^ «tiE 
ttEE%£2s5 0 6^1^?'J(0^(^5S^^VN^^yWA 
K!)7h20Koh mtOjgfctSff (H4 7R 
t*ia4 8 £r{£ffl1~5o rH^col^— <r>m 

(SKy 7 MS«:Sr«fflU-C, 7tD^W5 7 8^>y 
-fyttyhU -iebTT^a^liiligSg5 7 8 tt^-f ^ 

[0 19 4] -r^Tc^fflS-fe^— tt. -tttbS: (-ttt 
^Itv^7 p ^t4 9 2— OA^Ji:*5V N 

iBKU *LT**tb<oltl^«flES:lfVra— ^^^^ 
50 ffiiJ^-T^o »iE«ffi»*»4 9 4^m*«ffitt, 
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S^o^T, fflff-fe^*— OtijyjO*i:«jE«BE«^S9 

^-rs e ftvN-c, »aaftiroi^«-«rSr«EiE-rsfc«) 

[0 19 5] KW^d y^(75jaft-fe^*— S:* 

HBR(Oifi£Mu 1 eORTDSi^^n-^ffifflL 
TO. 0 2^-C$Jj£-t-6o #C^*TN yny^^Sll 
oi^TO^^O^n^;^^^-^ ^ItA/D^ 

M*<OiaflE^^H^*5t^||l£-*"5o RTD^P-^t? 
Oft]Ett/<?'r!J-^?'^7y^RAM4 5 8£0^{-IE 

xhz> 0 ifc^ot, Ky 7 hoiaasrai^u -t 

[0196] CPU450 /^K^n y {? m&*Wmir 

L^Lft^b, 1114 4 8 0m^lH3l^^*J^V^ 

h!)x7i:*lUtPCR7 p o h ^/wSrHlfe-*- S*i5fcS: 
&£%ia-r£o fn^t±iS5 6 6 
|j:|il^5 6 804 3 i-2o<7)ffl^=S:tt^ 0 

tt-T^o teOtOtt-gn^fiHflffiu^/USr^SACW 

^ttb0 2o^;^, ASttKtt5 8 0 

>f ^SrSfefeSo *ixtt2 0 0 5 y»<oKW<o«BIBJS:5e 
feSy*;* 5 6 8 ±CD/^W*<7) h W >--C&>£ 0 *H^*5 
tt£ i 5*6 OIKY ^/l//#OACCo^t, 2 0 0 ^ 

[0197] &m&)tet/xirj±mm'±m 5 0 K*i- 0 0 

s-To * 2 0 0 5 y ©(oKwaaraoiRi. cpu4soh 
n.— if^^^fcia^^^fcu-Y >-^^.^<— v-3 



(32) ^ffi¥6-2 3 3 6 7 0 

(52 

#t-?y-y*ft©2 0 0 5 y»oW4fflW^Wlcjh 

i-5^o««MiBo»fc>9ii:m«^ cpu 4 soi^ 

D^7ApJffi4raPH^-f (PIT) 4 7 2*<D4*>Y 
■^<0**S:7K^tio CPUI4/W 

towns 9 2(cKmmRi5 9o«^-r^^ttf 

5 9 2 £ 5 9 4 ioWoKW^nRSr-a-Sf-rsWIW^o 

tyT^^tiS^t^o rcD^^^V^ CPU4 5 
Ott, 5 9 0 (DBiD^O >^-y t - ^ (^iat 6 
20 P I T4 7 2 4 1 ^^!>y^-W c t 3 {-3^f < 0 

5 9 2<D^^<DU^y^ >.k<D its* *y h*y} 
{f*«:«***S.o ^<£> r^yht7J fflfttPAL 

4 8 4fc. y^Mt5/<7; 5 3 8 

^co^oio_bi- r^yht7j 

n5S^ x B*BH5 9 '2fris^Xisw Y^ryT 

£ e PITtt7>f>5 9 4i^r>f^ — 
/i^o^i^gq h u — y$: P A L 4 8 4 ^bStt i: So 
30 ljxe>^^ttPAL4 8 4t-<fc £ 2 y << f<X 5 6 
8±-C"tf n£^A?;W*0X PAL 4 8 4 9 "t^TcD 

$-^7>f^ -r*fc>*>* 7^>5 9 4 _hco -r^ro-tf 

fcSo **7-ryUAt-#^-yfcHlt5P I T4 7 
24 3 £0^-f"^(i, Way?tl"C7-fy5 9 4±<^ 

40 *UT/<^5 9 2±^>*oU^«**s«fflSraEflS-r 

5 0(-5 9 6-e^£;JxT\,N£o :^68ttPAL4 8 4 
tC^^ib^s rW:J: , 9PAL4 8 4l^5 3 8±(0 

7-f7y^ K5^^-5 3 0Sr^t^yf"t5o » 
* b v ^IktBfltlcte S J; 5 o Sf^T h7^77^ 

50 — i/y7*fcf4tio/>f 
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aa«fn, gij<o*«rtft*i:b-c«i<*s, 

[0198] P IT4 72ioJ;U t 474 coftio^^ ^ 

^^^—^4 8 2£rilLTii:g£CPU4 5 O^J: 9 ©J#P 70 
Six*. #^fflmolB^II»*ixfc^!IR/fta«*^ 

C PU 4 5 0 7 (PIC) 

4 8 2Sr7K^t4 0 t 5 -* 17— mfflSfc 

6 0 2&£Xf6 0 4 3: h 

-fyV— -tit-Pit. 7^y6 0 6*5j;(;6 0 8± 

It^^7 v^a^-y v^yuSriiSJ»EttS:»JWi"S y 
6_htfV^v;*tt:. K7-Y^"6 10(^ yuy^Kf^ft 
>fy6 1 2Srgyft£-t?r ; 5o =-</w6 1 4 0WoS*ft 

»#4rOT»U t Lt!7y y h 6 0 4 «Sit*fSlO 
JffiiX(7>fc«><0 9^?&Spy i^y-f K^lb#Sr*JIW"t"*o 
[0 19 9] 7^fy6 0 0±£>RCOOL«-S§- 

<z>Sft{btt K5>r^— 6 i 8 SrSit^So K5>r 

tt«8tt»j|»lfi*t6 20SriiLT5>f:'61 2 *»Jtt 
T^HSm^y W-Y K#6 l 4&M)M*T<!M$"*-«> 
5„ y W-f K="OW*. vuy^YY^m^^r^'t^ 

Sr^TfSo 7^y606±O100SU 9o/^*Jh 
6 1 8S:ii*Sa6»BRo*S:abr, 7-YV6 1 2 

[0200] y uy k# 6 i 4 i / 2 5 

4^s »rftt-s*ift^K^^o y^*ffl*ftfliK^>«l£ix 50 



4$KJ¥6-2 3 3 6 7 0 

Sr»JW"TSo K9-f ^—6 2 6*3<fcU*6 2 

8, 7^>ayh6 04fcJ:t;5'fy6 0 8tJ:5, y 
uy^ Kf£tb#6 1 4 iiEflfcfcra— o*2fe"CB»Six 

So 

[0201] 7 >zr^M(o^mm±w^mKmK 1 01? 
t> i^mtii^v ^mm<D -? a y ^ i&m t itert-s 

$ixfct#, 9>T ^6 0 0±ORCOOLft-g-i6 s:5 FfStt 
^tSixS 0 ritte, CPU4 5 0Ki9, PIC482 
SrTKu^U, -tLT5>f ^6' 0 OKttfeSfrfcP I C 
4 8 2*(OU^^^4 I cO®^^tfy h<O^IS^iS?^-rS 

-r— * £ * at? w t £ o -cstJfi £ hs o 

[0202] PIT4 7 4I1 2o^lO^^-7 
Sr*TU r.ttP>tt2 0Hz<7>9J9ii**3«ttJ 5 *D*RLEDAP 

[0 2 0 3] ^0^7 A"5TflB>i»J0ii*»JWa6«4 7 6 
^rffflU, ^/H-f^h ; u^2-20Hz; 1/ 
^<yl/3 — h V ; 7 h • U-^-Y ; U^<;U4 — V-V— :/ 

-y-T >-t— ^ • ^ — ; *5J;U\ w</W7-AC 

o^9ABlffi3fc#JD5i**JflP361S4 8 2 tt, -^vi^^u 
9^4 9 2*3±tM 9 4 Sr*JflPi-Sfc»0 4o<omyj 

(m^^-r) Sr^r-fi. rix^oft^ tmuxi e 

NJ *5±t5 TMUX2 ENJ tt. ^^1/^^4 9 
ft* rMU V 0 *3 itfMU V 1 5 7 8 ^(OA* 

■g-W:* 2 00T^f*7'y^f^?)(0 1 OCO^-V >-^/l/CO 

^^rffilcco 1 ocnu5m\cm$tX^ Z> J; 5 
[0204] TRLTRIG*J CPU^^7 
y^5»-&PAL4 8 4^«t ^TIMEOUT 
EN*J (Df£tt>ft:S:^Tt-^^^ffi{t:i-S >i—9<r>9 
-YA7!> h7y^3 7 h6 3 2*Ut^ ht6 c 
ib, 7y->3yh 6 3 2ll "T^<T<Ot:— vSrSS 
ffi-fb-f TTIMEOUT EN*J Sr-ttt*s?Stt 

PS^^rTSo C P U 4 5 0 ll/w^y SrJIift^^T 
L, ^HP I C4 8 2*7 K^t^LTf-^Srl 

3 4 Ji(D{t#-?rffi 

tt{kUT7yi/a y h 6 3 2 S: MJ #t5o CPU45 
V^H^Tb^V^^ 94tVTy hVlsi/B y h 6 3 2 
[0205] PIC4 8 2H *fc, *htc#s<— 
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TCOVHTR EN*J *5±^ TBLKHTREN 

*j aa^it-f) Sr^-r^o ^fih<om^r(om^n{&< 

SttftU t Lttti?>M:^^ 6 3 6 4:85 P A L 4 8 
4-m^^tt5 0 PIC4 8 2H «^ TBEE 

PJ fcW TBEEPCLR*] «v<;* 6 4 0±KtH2> 
U^-!7>->3 7h 6 3 0*WJ»i"*. 
[0206] PIC4 8 2I1 ft* TmEM I J 

02**1") £ffi*U rcOfS-^-flE PROM 4 5 6 CO 
S5^T Kl/^EIt^yf y — RAM 4 5 8 T K 70 

2 ocOffitfMf * f PAG ESELOj *5<£t/ fPAGE 
SELlj (EISHtl*) (im^l^tLT, EPROM4 

5 6^0 4 0(7) i 6 K^— i^O|HJ&38#l1"So 

[0 2 0 7] 4 o^JBS-fe M\ 1 0mV/° KGDif 

«ffi/ffl*«#tt«: 1 bo^v'3^W LM 13 

Ktt2 0K<D*g#L3ff4 9 6 £riIbrHM£Hfcm 

O'C— 1 0 0 < C^akf^«Siaf-tofcoT*5JS5 6 0 /x A— 20 

6 1 5 y. A(Df^X*mt-t^> 0 if t^S ttTO^Pi?* 
II, ^-®iCt)fcoT 1 . 6 8mW-2. 1 0mW£>lfflr 

[0 2 0 8] 9 2*5<fc^4 9 4I1DG 

4 0 97to^>fyf-CfcS, 7-fy4 8 8iBj:r;4 

9o±(dieh Vout =3*Vin-7. $<r>&mm$L 

^t)OAD6 2 5KN^i#<H25t-£ VmmZfr&o 0 
1 0 OtWcot 2 . 7 3-3. 7 3©-tf>t- 

a*^^— <^m*-e. «ib»5 7 8<ota^tto. 6 0 

/Jf/l/h-3. 6 9^htfc^ rtLteA/DA^SEH 50 

[0 2 0 9] ^at-W^S^^^^AOllifei-^l-^fi^ 

y 7 h^ffii^r. kxh% 0 ^ix?>*oB«Som#tt. »«fc 
#®J£#fl88Su -tttto-hs «tjEftBE**«5 0 6S:ttffl 
U -t LTx figi?:^— CQffi^&JzU^'t' ^5 1 0± 
<£> A C 5 << >"BffiSr^r^ * — 1"S fc *t£{£/B £ ix5 <£> £ 

[0 2 10] «IE«EE«dfc»5 0 6«5-Y^6 5 0*5 J: 40 
«6 5 2±l^2o<o»**«BES:ltJ*"*-S. -*tf>©j£ 
f*3. 7 5#/l/hTJ?9, tUtffi*tt3. 12 5^ 

hTfe5o Zixe><D«flEW:* S£i£fffB3GD0. 0 5%CO^ 
*ftJ:t«S0i«W<O5ppin /°CoMK!J 7 h&fco, 

il^J:o-C»bixS. «EE«E*4»r±, A/D 
=i # #ilH^oi N "C — 5 sR/i^ h *5 J; tfW-»igi|5 

^co2ocomiEll^^ >- (H^Htl 31 ) {-£9 A/D4 8 50 



»6-2 3 3 6 7 0 
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6*5±t«#*B«5 7 8fcfcz-hfrZ> 0 m^coAcomff 
J7C3§r ifc £> 0 

[0211] Sffl77-A^x7, Wxl/^ fu^ 

[0 2 12] i/^7 : •A^^[-^tbbrv^^r 4:S:«1jE 
1-£fc*Hi. m5 4— [H5 7(-TU:^y-77y@S 

■ — <-i yr^77^^y3 v£:T^-t:;*1*£<£ ?f-^-— 

war #«ei- & 7 r -< a4*«b wis l fcB*w*5 ± 

ffl*S:ffifflLrlBfcU ft^^<D^ofc»fce«* 

Bt-istit-r^r ttfr*53a^r&4o 7 7^mi a 

^^1-5fcft<0**0«l^fe^6 0 *»4^D^?Att 
77>f^t-«C!)^ LTfc6*ffiSr^t^r 1 

(D^-iF^X 9, ISIg^H, *ur*ifeKiB*atfi4: 
*sr#5 0 jSrU^077^/W AUT077-</Wl 

sfeje-efco. -tur^m^djftfcifiv ^i^a^^s^^ 

mbco/ci6co, f+iU^5i:rfcPAUS E$:^n^7 5 > 

. [0 2 13] *55!B0^7Att, l/(Dtzfr(D 5 0 
0^lS^ffi®^l21g1-5tB^Sr^-1-^ e -o»J; 

r=paHUtti-H-*-*WS«Jottttl*fcH:»*ofc> yir- 
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cot*-*, M$k<Ds<7*-#. ^X^m^titzyr^ 
is a ^Srjfi^'f 6. 

[0 2 14] SgMtfcSif— ^INT* y 
9 1° tev^gSri^ffl It 7 il) 1 ^ 70 

( 1 ~ 5 fp) BSco^14^ovm:^o< 9 L/c^ 

[0 2 15] ^Brr*;* h^rT^ir^UT, anjKtfa ± 

h ?x7HPa s s/F a i 1 (O WK— h &• 

- *Br 

-. SJjE 50 

- *f A 

- i/^fAS:flt5 9 o<o«*ft:* * * 

- hTy^y^^y^ 

[0 2 16] 7t — A£^TO*Srt»te* »:<offl0"C*> 

1. 3^ffl£Sr+/-0. ltKffSLft 40 

2. 9>T V«J3E<0^1b43J:V3iu^ No^y^fflfiKy 
[0 2 17] 3. i/^r-AOjft^sflijo^Tl^^iri** 

i¥{ffi-r s *»a ^ fcss ** ais w ft » w. 

5. ^-(O^n^. .<o«#ttSrft/N-L-CW- 



#^^6-2 3 3 6 7 0 
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[0218] 6. 1 7*TOPCR^Dha;vS:3^ 
t*Ut^H^$:l oocyte £ LTtE1ft1-5te*J 0 

7. 15 O^WPCR/n h =/W*5 iV^ffiSr^.— If 

8. (to— LTStlcO^^COS 0 0 
[0 2 19] 9. ft^(D?^(D)W**5J:t7^<Ofc^^ 

10. b[S« US: s^^ttttJpfc/u 

[0 2 2 0] 11. MM? T ^(Dfa^. r^^NFfflJ 

t*-#-mtWny*SW, a-— IfdSjRtt* 
[0 2 2 1 ] JfcfDfflJSS:^* : ^^7^4 

jaaa>f is 9 /<yf d-ramsi, 

ry-RAM^fh E PROMTS. ^n^AnT 

tetter y^7x- ^^-^aSB* ^n^V^U^ 

[0 2 2 2] l*yiJO*-tr^*^y-»»rH:, 
co) C J; ^ 7 ^ Kt- t^x y ^^.7 - CtotfiJ 

[0 2 2 3] N'T* : ^n^^A^Tffift 

jsaa-r y^7x^gt, u-ram«s, 

^•y — RAM^^ft, EPROMit, i/^A-SI 

mm. 7^p ^7 A^jffi/N y ^ 7 x-^»i«s, t-t 
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7r^ ho 

[0 2 2 4] n.— ?<DBm*, ffifflU-CftSS*» 

So 

[0 2 2 5] i8H»»f4M5WiLT* RS-2 3 2/K-h 

JEiSjzlWHilMR (1 0 0 V/5 0 Hz. 1 00/6 0HZ, 
1 20/60HZ, 2 2 0/5 0Hz*fc«:2 3 0/5 OH 

-ffelTScirSr&fiEirSo 
[0 2 2 6] fc— #<0««ttt, fc-*«*JO 
jE*fctfcE£SQfcT#SJ:5fc:* RlE^n-fe^Kfc^T 

i(/2o(7)^^ fc — *) (DH^OjgSt^A^-r^o faJ* 
^7^1*^—^2:2 2 0-2 3 0 VAC^l/-> 3 y 
(:ot^E^J^J:(;i 0 0 — 1 20VAC^i/-> 

(7) 1 00-1 2 0VACCoV^:Rm= (Ri * 
R 2 ) /Ri +R2 

(8) 2 2 0-2 3 0VACCo^T : R M = Ri + R 

2 

[0 2 2 7] A/Dia»<D«iE«:, fiffiaSjE*^]^"? 
#S± 5l--**5fc»l^E"CS>*. ^Wi2o(7)f^ N 
^(Oflffi (CPU*- K±<OT P 6* itfT P 7) Sr«l 



(36). *&&B¥6-2 3 3 6 7 0 

70 

£*XS 0 ; S-*JE^*5^^A/D<om^«2^(0^aHcO 

So ^^^Mtefctst^C* rH^ffiffilit^cDfctf) 
Ky y hSraje-TS ^rAfCt 9tt*ix5. 
A/DM^^tteT^u^^ > (-^A- 
^/u^if, T-^o^lSilBSsiVA/Da^— 

70 [0 2 2 8] 4 0(0i£ff -fe JS 
»a«*3J:^*nJft*ixfc*^— ) <o«jEB:, IE** 

;frxS (YYYYmVl^tSXX. X*C) o #^T% ^tt 

[0 2 2 9] IW^o y ^Otyf-SrtHStt^lEt 
20 So 1 5<DjE*ftaft^n— ^O^Jtt, »*LV^SBSSIB 

MB* 9 5^*5V^"CSaUT2^ott*»Sr^J*i"*. 

[0 2 3 0] AC)ttDC7^ ^^@B 
^KiEtt, 2o(O0f3&<OAGA^«BE^oV^-C<^AC*t 
DCEfS^a^Sr^^At-A^b, 2&<D&Mtfi&:te 

30 j^-rsc tiaotiftt^ iaaom*ttK*sixs 

fflSffl (9 0-2 6 0 VAC) tC^/co-C^B^Tfct), 
Lfc*o-C*«t'*5^t2* (I0 0*5±tfl2 0> 2 
2 0*5j;tf2 4 0 VAC) Sr&Ki U UTS^A^ 

[0 2 3 1 ] AC«IEOIE**W«flIttE**ftO«* 

40 ctU 1 ! 8^:^*3^*5 ^Jft*D=V^^ V*. 10^ 

l. »#o*fctt*WojSE»S:»«"r*. 

[0 2 3 2] 2. ffli]S^^fcfiIOVN< o^Sr^yT- y — 
y<y ^Ty^R AMOl 3 KIB1ftS*tfcV^7 L A3e»i: b 

>fb-rSo • 

50 So 
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[0 2 3 3] t — *<Of t—ffcWfcy 

9 0~1 3 2VACCo^T»i|*5it;2 0 8 
~2 6 4 VACfilOI^-Cajy) o 77- A^iXttl'* 

[0 2 3 4] Ifflftaay^^^f^ httKW^n 

(9) Kcc = It-^t^l (6CC) /£ (T'ny^- 
A£A4lIlil. 40-1. 5 5 77h/tt*)5. ffi 

^n^oiSigi (Bik c p) -r* Mi, £ 

(10) Blk Cp=7V^* (fc— *-fffl«ft 

fc — ^®^I=5 0 0!7yh, 

»JW?&*P= (Z^oy*-fta«iai) *Kcc 

AififiE = TB lockt-20-TBlockt-o 

Blk C p ^AfflWttffitt 54 07yh -&/°C± 3 

0-efc6o jE^OKccffi*iR3£"t~2>i:#. ^u^p<oH6t 

SfioJiJnfiaaflfcftffis #Jx.tfs 7*-Aio^7*y? 

[0 2 3 5] ^SPr** Mil 0 'CSS ±1*1 S'CMdStia 



(37) ^i¥6-2 3 3 6 7 0 
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^n^Ao^m^, 2. i^^^AoiaiDt-ftaffiSrtia* 

<Om%:*? 5 7t5. 

(11) »aHa*=S*P«R«* + #V^«*+ (Kam 
b * £ (blk — cool temp)) 

ansa®* 1 o°c^tzm 8 cm 3 2&<otitm 

K a m b =/^ffl— (D^isf? # >X + 2 0!7y h/U 
20 blk-cool t e rnp = 3 2&<OR#f8]tetofc*:/ 
n y ^ *5 J: (ZftSKS^^cO'&fto 
[0 2 3 6] ?ftai«*cOfc«><oAa!W*«tt, 1 0°C\^ 
*5VvT 2 3077 h±4 0*5«fctM 8tl^i/^3 7 0 
!7yM3 0tfc5, ffiV^SML/jM:, 7 7^1^^ 

^ (Kc ) Mis 1 Ot*5±r5l 8CM:fctf 5f*#* 
50 v^5rS'J^-r^>o wOr^ Mi, 

(12) Kc =£AD^®^/£ (^oy^-Jfta«ta 

*) 

Kc t^ot>TAS!M?tefii[ti 1 O^C^^T 2 87y h/ 
°C± 1 0 , C*5J:lM 8^^*51/^X3 1 77 h/*C± 3"C 

(S^^) ^^cofci6-efo^ci:^fc^ o 

[0 2 3 7] -trv-^— Stir^ Mi. ^"T^n y^ffilE 

2$pmtox.s -t-L-C^cry^S:l < C±#i-Sfc»KS* 

a^x^rfflij^-r^o i*i!ttft«tt i3-i6 W4-e*> 9 , 

- --T^Wifi2 00-; y»fc«f Lv\ 31^4fc(iS^ 
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[0 2 3 8] »y<Dm?<Tx Miaft*Ayo^7AlC 

i 1 OtiiOEIOj^ftaa^*^ (Sc ) (O 

0. 4 0 ± 0. 2tffc6 0 ffi<OJE&* s 9 tt. -tixdS*,J:5 

(13) Sc = (Kc_l 8° — K c 1 0° ) / (1 

8^- 1 0°C) 

W41tt2 3!7 5'hA±5tfc5, ftfflbfc^ttftco 
il9T'fc5 : 20 

(14) Kcq = Kc_10- (Sc*l0°C) 
SA^n^yAll #£P?£^S (Cool C 
p) £rff-#U r^^a^m^^o^aifKco^ix 

stf^f >^9>r>\ (O 

aat-cfco. -tucas^— K<oiaw<o-fe^ v^*^ 

Ti¥«-!B«-rSo :«Cfc^T, JftaWRttlCC 

(is) cool c p =*D?^ai-^£n?K® 

(16) Cool cp=»n^m^ + ^^^m^ + Ka 

mp* (ZTamp-STc o o 1 ) 

- Block Cp* (Tb 1 ocki.o -Tb 1 o 
c k t - 1 2 a ) 

- Tblocktoo iTb 1 ockt-ue b<DWl<D¥- 

mco^m^^-tv 40 

[0 2 3 9] K«^oy^*5J:t5?&a»S*:Rteo*5J:t/ 

^ n y *5 J; t5Jftffl«*s 5 *C£IT»- S O Srftpo 

{ d t s um} =0 

{ma in pwr sum} =0 

{ a u x pwr sum} =0 



2 3 3 6 7 0 
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1 08>**o 

tempi <y#tBj£ 
1 0W*o 

t e m p 2 =^n y^lBJE 
{ t e m p a } =t emp2- tempi 

J£} 5r^^i"^o 1 9 0 VX ^-O'SJEMo^ 
t75!77ht\ *5Nil40VJ:9/J^^f^30 

( {y^^mm > 1 9 0 V) <E>*g\ 7 5 ?y h&fc 

^:<0«*^3 0 0 17^ h^rfc: — 

tempi =^n^iSl 

1 0*M*o 

t e m p 2 = ;/p y 

{ t e m p b } = temp2— tempi 

»j»ftspaa3&»?>sp*sjp«ftjss itempbi &mcx 

(17) heat rate = {tempb} — {te 

m p a } 

hea t_ra te^Sfit^o 2 20-2 30VCO 
AnHftiSSteO. 3 0° /&J:!9/h*<fcS'<#-e 
fc£ 0 1 0 0 — 1 2 0 Vdo^T, *PjW3$fitt0. 30 
0 /»± <9^:#< fe^^t-efc^o (9-f^*/£=2 2 
0 V*3j;T/h e a t_r a t e >0. 3 0° /80 "Cfc 

^9 > 1 2 0KoVvCKiR£ixfcfc— ^ 

(9"f ^9& = 12 0 V:fo<£t5h e a t_r a t e < 
0. 3 0° /f» -?fc4»S\ 
17 > 2 2 0 ^ov^Tiffl»$ixfct— 9 

[0 2 4 0] Kcctt6 O'CcO^n 5/^jaSJc*30^»J3e 

^a^^^^6 o^t^ 3 o oiprnzmft-rz 

3 0©OB*IB<0»!IBJ^fcfco-C«J|S|'^n y^k- ^ (C 

r * xmm-r * fc «> kk* s *ts *«3e*5 * 

(MSb t — ^ co-^ff) 
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«fBH¥6- 2 3 3 6 7 0 



75 76 

(^>>yh = i-30) 
{ 

{dt_sum} = {dt_sum) + <:/n y *J&« 
1 «W*0 

{main pwr sum } = {main pwr sum } 4- {actual power } 

{aux pwr sum } = {aux pwr sum } + { aux 1 actual} + {aux2 

actua I } 

} 

^SrMSi-ft. HMttttl 0mV/*C-C*>5r. tea*"** 

(18) Kcc= ( {main pwr sum } + {aux pw 

r sum } ) / {dt sum } 

BLOCK CPf^hg^"K : :^f7 hfl^fi 

50 0!7yh Srlfiitt-S 

{dt sum) =0 

(#£Vh=l-20#) 



«sr*j»-r*. 

i n i t i a l_t e m p =:/n $/ ^tfii£ 



{ d t s urn) 

1 
} 



(dt s um) + iz/*i/?mBt-ibmmwLBQ 



(19) del ta - temp=^Ds;^i&S-ini 
t i a 1 temp 

(2 0) cool_joule=ffl«)fta3^?> 
7 (Ket) * (dt_sum) 30 

(21) Block cp = 7^ffl* (t— ^m^i 

— coo 1 j oul e) /de 1 ta t emp 

: 7^ffl = 2 of> 

COOL PWR 1 0 : Z<n"rx bltt&WJJi: 1 0 
't-Cilte-rSo ?&»i8ffl£Srl otrcsjiftu tui 
2 OtMflKJfeflSi-*. 40 
*^7>h=l 2 0 

«r^>h ! =0) ©m^srrs 
{ 

io±o. bo <b»&. 

;*7#>h=l 2 0 
} 

Z.<D*$&K3S^X. ?££Pf£**l OtKl 20Wfo^ 50 



aaas ^st^p-r * it » t -An x.-c i/ ^fcm^j * o 

{coo 1 I nl t } =%*mffiB& 

{ma 1 n pwr_s um} =0 

{an x_pwr__s um} =0 

(de 1 t a t emp s um} =0 

(*^>b= 1 — 3 2) JCOWr 
{ 

[0 2 4 1 ] 
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(40) W6-2 3 3 6 70 

77 78 

{main pwr sum } = {main pwr sum } +actual power 

{aux pwr sum } = {aux pwr sum } + auxl actua I -f-aux2 actu 

at 

delta _temp_sum =delta _temp_sum + (mWU&-#i&ffiM&.) 

1 

} 

m^^(om^^mn^^M^titc^^—<D^ *_ i n i t * s 5 o j 
5on#;t$m<DCp x-fov, £5 brat* ^ 

v>a-;Vtfc^o -tixttftajK^aSAPSix^^^S&SrS (2 3) {main_pwr _sum } = ( {main_pwr _su 
t N rixttftaffi^a^lBIB^IW^K^^t Ky ^ h m } + {aux_pwr _sum ) —coo I i n i t) /32 

(22) c o o 1 _ i n i t = (?&aiJKfflfl[- cool* 

(2 4) Poweno t=ma i n_power _sum + PUMP PWR 4- (K AMB * delta _te 

mp sum) 

{ma in_pwr_sum) =IWPH^tofcS t — oT, Jftflfflafi* «: 1 0 'Cfc^Wp-T Sfc 

pump pwR=i27yh> fflffisr?&aiBEiaftfc<oia]oM«:-&w-*-«. 

y» {ma i n pwr s um} =0 

d e 1 t a_t emp_s u m = IBHH-fcfcS«liB-ft' { a U x_p w r _s urn) =0 

gi^^ft {dt_sum}=0 

K_AMB = 20!7yb/K, #i&frbmm^<D?&&)^ (#^> h= 1 -3 0 ) 

[0 2 4 2] ttati£&££r 1 0°C±0. Sl-ftJ^U -t [0 2 4 3] 

{main pwr sum } = {main pwr sum } -factual power 

{aux pwr sum } = {aux pwr sum } -fauxl actual 4-aux2 actu 

at 

{dt_sum } = {dt_sum } + y 2 U&.-#i&m&&) 
1 Wo 
} 

^WWcotyo <y Z ^mSZfrtc^*^^— id t_s um} 

(v^-vv) Srff^L-T^o COOL PWRf^ hjgfa^ — K • ^<DT* httjftgl 

(2 5) {main_pwr _sum } = {main_pwr _sum } B^Sr 1 S'C-effl^i'So 

+ {aux pwr _sum } 40 [0 2 4 4] v v # is £Tfi#t&i&t:$Lto<D$cfet£ 

«*^ff*^oy^l^-ftattl^O-frW--Ctto-C, Jft*P«»*«:l 8°CT^WL, tUl 2 8 

7^3^?^ (lOOmW/K) Sr#5o »^$^tt^ 0 

(26) Kc 10 = {ma i n p w r sum} / 

#r>;xh=l 28 

! =0) 

{ 

(JftiPi8ffl£= 1 8t±0. 5) ^^h^^Vh-l 
# b= 1 2 0 
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(41) 
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79 



80 



} 



{coo n i t} =»aiactaflE 

{ma 1 n_pwr_s urn) =0 

{ a u x pwr sum} =0 

(de 1 t a t emp s um} =0 

(*^>h=l-32) fcr^T 
{ 10 

{main pwr sum } = {main pwr 

{aux pwr sum } = {aux pwr 



[0 2 4 5] 



_sum } -hactual power 

sum } -h a u x 1 actual H-aux2 



ac 



tual 



delta temp 

1 SW*o 
} 

~-jism&nn-tz>o r c o o 1 _ i n 

i t) J \ttftmffi<DK<D&Mi6tMM<omi£-T?»>Z> 0 5 20 

(27) cool_init = - cool 

_i n i t ) * 5 5 0 J 

/vS:#5 0 3 2 TfloT^v^-A-/ 

(2 8) {main pwr sum } = ( {main pwr su 

m } + {aux pwr sum } —cool init) /32 

(2 9) Powens ^ma i n_powe r _sum + PUMP PWR 
+ (K AMB * delta _temp_sum) 

{ma i n_p w r_s urn) =f®mZ-t>tiZ> t — ^fit 

PUMP PWR=l27yh, Jft»«SrfH!£i-6*>'»40 

{main pwr sum } = {main pwr 

{aux pwr sum } = {aux pwr 



sum = d e 1 1 a temp sum + 08iafflffi-?&*PiKi&&) 



d e 1 t a t emp s u m = TOP^(^^>fc^ fflffi— ?n 

K AMB = 2 077 h/Kx ?fc&J&>kJHI8^^*&tt = 

kc k : rco^^ m^^^s 

[0 2 4 6] #*Mflafi£*r 1 8°C±0. 

{ma i n_pwr s um} =0 

{ a u x_pw r s um} =0 

{d t_s um} =0 
C*7?>h=l-30) 
{ 

[0 2 4 7] 



sum } +actual power 

sum } -f auxl actual + aux2 



actu 



al 

{dt_sum } = {dt_sum } + (^n 7^^S-ft3«fiS) 
1 Wo 
} 

(C^-/w) SrW-aBt-rSo *ffi»0. 7^znb£}=ls4f?*>'* (lOOmW/K) 3r*#5o 

(3 0) {main pwr sum } = {main pwr sum} (31) Kc 18 = Ima i n p w r sum) / 

+ {aux pwr sum } 50 {d t s um) 



(42) 



6-233670 



81 

[0 2 4 8] yo?^Sr2 5tfc«»t5. ±0. 2°C 

{ t e mp a } = Z?u y^fiS 

s e c s = 0 



52 



* 5 0 0 y 5/ h Ot^ Jr^fi^n ^ ^ (^t 5 0 ^2 



(TRUE) <nffl\cmM-tZ> 
{ 

(sees > = 2f» tf>»fi\ fc — ^SrifflSrrS 

(^oy^affi- t emp a > 1. CC) ^IfflfcttlS 



"CftSlRfflatSr-tiO^aEOfll (» 1 0*0 1 8°CM 

^v^-t-^>o *&*p«w s i 2 < c^«t^]^^r^o-c, ^ass 
{ 

} 

{b 1 k_de 1 t a} =^a*;?tt 50 
(h2o_de 1 t a} = 

^tttaftts i r^ji Bias £ Jfta*tafl[ t ©bos** 

{temp sum! =0 

{coo 1 s urn} = 0 

(#^>hl — 1 2 8 80 fcotr>T 
{ 

(32) {cool sum) = c o o 1 temp 

s um+J&*PiKi&& 40 

(33) { t e mp_s urn) =JRW-l£&fflR& 



} 

(34) lblk_del ta) =^Py^^- {b 
1 k_d e 1 t a } 

(3 5) {h 2 o_d e 1 t a } = ih 2 

o d e 1 t a } 

KChi 1 k 1 ot-2 o°co?^ai?s«6ia 

(36) KChi 1 1= (1 8x:iz.wtz>ib&mji-i 

^y^fta^y^^^^ti 8^-1 o°c<DiM.m<mw 

1 

(37) Sc = (Kc_l8-Kc810) /8 
Kc_0, O^t^ffibfc^^^ai^^^^^^^. 

(38) Kc_0=Kc_l0- (Sc*l0) 

cp_cooh ^^^^s^ocp^ srjjccoa^iotur-t- 



(3 9) Cp Coo I = (HEATPOWER* 128 +PUMP_PWR *128 

— Pwr _0 < C*128 

-Block _Cp*blk d e 1 1 a 

-h K AMB * temp sum 

—KChi 1 1 * cool temp sum)/h2o d e 1 1 a 

WJPHttl 2 8 8>"CfcofcO-TN 1 2 8 

H E ATO P OWE R = 5 0 OW, n y ^ SrMfi U PUMP_PWR = 1 2 W, 
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p wr _0t=0ti^(t5ft91^x 1 2 88\ 

Block C p n y ? (D^fi, 

b 1 k__d e 1 t a ={RBIPB(c:tofc5>^ns/^fflS(^aE 

K AMB = 2 0 7y h/K, ?ft*P*^jaH^^*RW=» 

t emp_s um = IBIHfctofc*«Ha«-ftai«»S 
<£> 1 0/»<D^ft, 

h 2 o_d e 1 t a =*P^ 05^6*0 ^WJIHfclfcfcS 

KCh i i i =fts«*at?&fflffija^o^)E, 

c o o i_s um=»pi»raPH«-fcfc*, is&mMM* 1 

HB#IW#^U— >=3 y^rA-CRET I N 
CRETINS, ?^^i:Wftoy7h'>x70 ; e^ 

18 0 8 5T-fe^7— <0*«^*#5i*iT,fc*>S«FW^ 

4077^'>3ySri»t5o CRETINS, 

J;t*9>'fc:S>£o CRETINI^^jJ'^^^a-y 

mt~fZ> 0 CRETINS, -r^XtDs^—W^Ttom 
9a*SrS*ti:9, r. 5 Lta«Ift»l 9 ii^St* £ <b 
ixfc*§\ So^^^^ff^o CRETINS^ 

5i-t5o CRETINS, *fc, ^yt-^-KO 

J* -eT»-ffi*»-IBtti-s 9 oco * * ^ a> $ 3xx^ 

[0 2 4 9] 1. %m?x? (PID) lilW^ny^ 
2. /tf— y Ka^GQ*— K<D 

4. iy—^V^^^S^— 'tfCDZfvlf? AS:3£*Ti~ 
[0 2 5 0] 5. tK— X^^S, 7vtf7J*&Mff 

6. f ^ / W ^ ^ ttHSfWeS/TSrllrtio 

7. ^yy^^^^fj;RS-2 3 2^-h^^^a 



(43) 4$M*P6-2 3 3 6 7 0 

[0 2 5 1 ] 8. LED^^^S^LEDSrltii-r 

y 1 5 r i K J; o t fc5*ttt-»c y v^£*t£:7T 

^py^lBtM^p^A (PID) 
JfcffilSRSfBIS^ (PID) 9*9\±. J&fcttW^ciy* 

10 &7uy?<Dmmi ( z.))\\X-Xtf- K^^Kco^DSriiSS 

tt (TNU, St)I^V^^^/W^D?^-ftfc^fc^/^^rc^ 

^Stlt^l^^) £r±0. 5*C^»JW-r*. P 
[0 2 5 2] K»7 r n^^-N.ttje*ttsapl»«**fctt 

fcl^h7^H #Jh<oBSSS (BMfeSto«*- 

■fSfcftfc. »«^(0*a*fctt r!>^VK7y7 P J (O 

(4 6) lC*5»tSP-C*>9. -tUT«EfBW<oy^^ST 
O^T=S^ (4 8) t;i*3tt«>K i T?S>5 0 
[0 2 5 3] PI D^^^S r»JW$ixfc^— ^3. 

tf, KSiflftS:*-^- h r*tS«^j 
^®5J^L, ^rbTPCRffSlt^^rtfU^tmC^^X 

(4 0) (CP/ r mp_r ate) +^7^ 
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r m p_r a te=Tiun + Ti n i t i a i //5tMc07 V 
izfy^yZinZ. ? (DrnVfelste^ (2 0 OS 

^ (a«ffi«) <s*s£xfi o o ju i (ofijfcfww-o^ 

(41) Tbik-new =Tbik +Power* (2 0 0ms 
/CP) 

(42) Ts a mp - o e * = Ts amp + (Tblk-new — Tsamp) 

* 2 0 0ms/ t a u 

Tbik =2 00^y&W^ny^aS 
Power = :/n y ^ fc:0fc*&LfcfLfc 

Ts.»p = 2oo; y ©m^KWffl^ 

W^fflBSe* (ttl. 5) 

(4 3) zr^ — =K3E^— Tamp l-n.. 

a (4 5) W^T, FttloO»W»iWJ(^*5V^BBli 

(44) Tsimp-na»=Tiamp + F * ( S P — T • a m p ) 

CCT% SP = zL-*F<DWtj£&<DU&. 

Jt>K % 7 7 ^ a y ^ F y h S h5o * (4 
2) *5J:tf (4 4) : 

5 : 

(4 5) T«8mP-nti=Tiimp-f (Tblk-net — Tiamp) 
*. '2/ t a U =T<amp + F * (SP-Tb.dp) 

S(41) &£Xf (4 5) -£LT*gP 
RU *LTv'^7 t A<ogc^ttSrBkAi"4i:, 
(46) Pwr=CP*P/T* ( (SP-Tsamp) * 

F * T a u/T + Tiamp — Tblk ) 
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t = o. 28>^>K»auiHi (20o-;y#) , ^lt 

^mS; (4 6) tt, H^v Kft^&iiLTJHIS^<0 
*fcifcBfc«* (Pwr) St-S-jLS. 
[0 2 5 5] ^ofcA/^n y ^*«6»t5fc»fc£«4 

«2>j&s*g5S; (46) &*rc«fc££*LS r^m^ti 

t - ^ y - v — was-t^ # »x.^n^ 0 
iiAnto^ctr/y-^osai-^'pm^^sij^ Jim 

A (4 6) SrStrJCo*^?; (3) , (4) is XV (5) 
[0 2 5 6] (4 6) tt. 

KJ , ffiftfiA (SP) #5£0±0. 5*C. 

30 "CfcS : 

(47) Int_sum GBfbvO = Int sum 

(old) + (S P-Tsamp) 

(48) pwr adj=Ki*Int s um (lit 

V\> 

I n t_s um=SPi:TsAMPtaSt(OfH^)|ef» 

K i = 8E»^ ^ (»* Lv^tteffi«j;i:te^T 5 1 
2) . 

tt, Bl 1 3iC*3tt^ 3 0(0t-^y-y2 5 4, 2 6 2 

p 1 pgifa^— k 

7y^ft9^^7^t5 

50 -T^TCOb: — $%3s~7\Z^ %> 
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(do forever) -200^ 

5^ ^SJE { 1 i n e v o 1 t s } SrBBtP 
ftatS-fe^*— S:Bt*-t LTjaffi { h 2 o t e mpl I- 

jaH-fe^^— btfflft (amb t emp} Mi£ 

JnSftSixfc*^— (O-fe^*— Srfflt** urfflJE {c v r 
temp} t£l8>i£'t"5 

KW^oy^O-fe^—SrBtfr-tLTSffi (blkte 
mp) KSflftr*. = — Kor<DSM*tt* Sfc* fflfl&c 

^5><o»*Srffirt?b-CWfflbT, :E*fcifi£ofit*S:» 

SWi&« (tubetenths) *fcW:SBiHfi«SrW- 

(4 9) t u b e t e n t h s =TT»-i + (jBn - 
TTo-i ) *T/ t a u 

TTn-i =ft«OtWfflJ£ {tubetenths} v 
TBn =%L&<D-?u y ^ir^i*-— fflJE { b 1 k t e n t 
hsl , 

T=Kfl-miH (80 =2 00 ?y», 

t a u = t a u tube Ic f tau} - t a ut 

{ c f _ t a u } 

(4 9) tt, ±0*W (6) i: b-C36S4-x.6ix 
fctf»bfcK»ia*S:3e«6i"6»*^>^^ 9— *»«:* 

jg* <BB1tfifc b-C*n£>*vC<^5 { p h a n t e n t h 

si , £rfr3?-rSo ffi»Kftota«s:flEfflbT, 

(50) p h a n t e n t h s =TTn-i + (TBn - 
TTb-i ) * T/ t a u 

TTn-i =ft«OiEfflRfl<Offlffi { p h a n t e n t h 
s} , 

TBn =§L3EcD:/n y ^ir fflffi (blktent 

h s } x 

T=tftftmHf (») =200^; y ©\ 

t a uf o. m = 7t- J*~fv 7^tau = 30# o 
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[0257] ^nu&(D^y- ($mm&kWLfe&wLm 

h<DK<D&) (abs_tubeerr) SrtH*-r?>o 

y^Zfftfa {fast_ramp} =U P R AMP^ 

fcttD N R AM P SrftJfe"*-* 

(K»a**s»3e-fe (SP) ^ERR^iCfoS) »S\ 
P I DttiSl/^C&^e— KT?tt<CU\ (fas t_r a rn 
p} =OFF 

R£^ifiS*» 9 Iffitfjaj[o« 0 if Jx»t#< <o*WS»< 
70 #£P^ r w^»3fc £ tiX v ^ 5 ^SrftS&t" £ »J 

^^snm^ { c o o i_c t r i } srf+^-r^o 

[0 2 5 8] ^E<Dy ^TTT&fflflUJ { c o o 1 _ r a m 
p} fctHWS 

{cool_brkpt} §rfr3M"5o r { c o 

oljrkpt) tt, 9>-^Sr*J»?&a»-Trp3*(^9 

»-Cfc6o WJWft*n«* {c o o l_c t r 1 } *5J:U< 
5 ^^aim^ {cool_ramp} (^t^tl^ C 

77^^-e*>5. »J«Hft»«*tt, (je*+I§]K) x 
f>-^tc*bt\ 7^81^^, -fnylt 

JO [0 2 5 9] ^oy^fflff**^ : fiEfiOa** i fcB'fa<0 
K3fe* (SP) 

£P®;ft { i n t _p w r } «rtr3£-*-<5„ 

(51) {int_pwr} =KP*CP* C (SP- 
Tsamp) * (c f_kdl +Ts-Tblk ] 

KP=ttWy>f^= 1 *^; (4 6) «f£>P/T=#*b 
Tblk =^oy^?£S, 

cf k d = t a u*K<i /de 1 ta_t, ^^Tt 

a u(tt§S (4 9) fc&\,^Xi&mVtc<Dtm—<D t a 

^ErbTde 1 fa_ t tt2 0 0 S JJ ftoWPWHIH^fc 

So 

(WspHBLSj&SK^O) { c f_i band} rt^fcS) 
»S\ Wx7-^^t§ ( i s urn} 

50 (52) {i sum=0) 5:^!)7t5 0 
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(5 3) SEW1= { i sum) *afcf_ter 
m) 

(54) {int_pwr} = {int_pwr} 

U #C^T^£*t£«*J {int_pwr} i^Dx.^>ri: 
C±otii8t?)c {KfflfCS^S^ {phant_pw 

r } »c<oS;^J:9W-»i-* : 

(55) phant pwr=C* (blktenhs 

— phantenthes) / 1 0 

c = 7*—J*<Ds<iy*>9<Dl&#)'B:*. (l. ow/ 

K) o 

tint pwr} = { i n t pwr} 4- (pha t 

_ P wrl vm^uyffrbtt&mLXffiiri&Xi&Wl 

— * — jV Y<D fc — * M*5V ^-Ci&5*«* 4-W-»"t"^o 
V;*^^^Tft£<07>'7 P -r*&>£^n\ { a u x l_p 

(57) {auxl_power} =K1* (Tblk - 
Tamb ) + K2* (Tblk -Tcool) +K5* (dT/ 
d t) 

K 1 =ffit» { c f _1 c o e f f 1 
K2=«t { c f _2 c o e f f J 
K5=« (c f_5 c o e f f } 
dT/d t =5 V^iSfi 
Tblk = :/oy^?fi£, 
Tamb = J§l8?&fi. 
TcooL=^atS?^So 

[0 2 6 0] Kft^o y^<0^9^e>JSH^oa^S:ffl 
<S"t-6-Cfo5 5. — 9 t— ^t-*5V^i^S*«y3 (au 

x2_power) Sr?T&-r6o Tftt 5 V^-Cfc^ii 
-g\ { a u x 2__p ower} = 0 "C£>£ r. t 

(58) {aux2_power) =K3* (Tblk - 
Tamb ) +K4* (Tblk -Tcool) +K6* (dT/ 
d t) 

K3=« {c f_3 c o e f f 1 
K4=Sf { c f _4 c o e f f ) 
K6=« {c f_6 c o e f f } 
dT/d t =7^y'}£&. 
Tblk =7 r ny^t&S, 
Tamb = JSIffli&fi, 
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Tcool = ?frfi]«Kffl£o 
[0 2 6 1 ] -^—fr— Kffl^3 {auxl_powe 
r } *5j;t^0 fc — ^flfcfc {aux2power} 

(59) {int pwr) = {int power} 

— {auxl power) — {aux2 powe 

r } 

9v^?&aiS:*nx.a^#>&^5^S:ftS'r5o (coo 
10 l_b r k p tl Sr9^»a^?>SJWfta— <Ozf\s— 

(i n t pwr<coo 1 b rkp t iJocJzt^TroJ^ 

~ (D^^ioV^ { i n t_p w r } 9 
l^^tt, ^Lt {auxl_power} tSXtt 
{ a u x 2_p ower) y ^ 5 ^<7}ft£c 

^^^WeK^H^ : a ux powe r :fo «£TJK i n t 

p o w e r o fltfrte {int pwr) ^r^t— J: 

[0262] total pwr = int pwr 

i n t pwr = t o t a 1 p w r * 6 6% 

auxl powe r = t o t a 1 pwr *2 0% + 

a u x 1 p ower 

aux2 powe r = t o ta 1 pwr*14% + 

a u x 2 p ower 

30 frffiyr—isis£XfimyiftA<ott&K—9^&ZlZib<D 

<Dtctb<D^— W«( ^/WD^£fr^-r6 0 ^(Dsu—z/n 
l/5S>Sfcllle]3gfTU l/c^ot, 6 OHzlCfcV^T 
1 2 0/5 = 2 4^— yfr'f ^/W*fctt5 0Hzte*5l/vT 
I 0 0/5 = 2 0^-7t^^/^4t5o 7-?- 
-<^/U(OiRttB*:$ixS«^ {int_pwr} s 
cOy-Y y«i { 1 i n e v o 1 t s } *5 £ t — ^ ffiSi 

£ggi$£rtf*3£ LT {del t a_p 
40 ower) »«(E>/w- ^^b'&StuS h77^4 

(60) i n t pwr = i nt pwr-fde 1 t a 

powe r 

1/2^9 /W)S«rtt-# Yy-<T^9 *± vK« 
Kr-f^o i n d e xtthJ/Ty^Srtytfi^tSfc 
» 9 V fttt btitz\z*$\s\,\ 

(61) i n d e x 9 o hm* [20$ 
fete 2 4] / l inevol ts <D¥-J?s ~ ~ XJj&A 

(6 1) tt*t-^ /-yfcov^ 1 -ttt 
50 ra^jj |j;it-^|:o^Tint_pwr-efc^ ^ 
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— Tft-vl^ KcO \i—9 vCloi/^T auxl pwr"C 

-t L D (O t - ? / - y Kov a u x 2_ p 

(62) actual power = l inevol t 

s (DW-jJ * inde x/it-^fitt 

(63) de 1 t a powe r = i n t pwr— a 

ctual power 

{auxl_pwr} iSXXf {aux2_pwr} 

(6 0) (OfWUt^^^iaoTih-^Co 10 

K©t-# (Dtzfrco \/2^--< 9 ^<o»SrW-3lL 

9>9—#5 077 ho«*S:#tiie-r*J:5»-*W"t* 
-g\ HOT LED^^^t-LT^-if^^tt^tb^ 
*— a?— K^^^ 

*— sK— K**^<E>B«jte* Yen*— 
[0 2 6 3] V ^^-7\Zrt^> Q Q&X7 7 yfifi 

7t-^t 4 7K (p i d) **9\z&<>xwmzfrtz 

[0 2 6 4] «*ttl»ttll8<Ou=i— K«r«H7r-</M- 

[0 2 6 5] yy-?\"<)v<o*9 y — y^S/Tt^o 
[0266] rowoa**^^— :/£ixs*-c\ *y 

— :/ (s 1 e e p) fctT<o 50 
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[0 2 6 7] :^lofcft(^) rftflsj (a^^Kfli 

9^'*9 *9 (Q^T— a — 

o y uv^— 36«fc J: 0*4Sixfc*^^— K 
£^T<Dfi|9&^£Stt£:£S(-x 9 4-* 9*9 ft**/* 
"rK (CRETIN) fcg^LT^ftSr^'f ^-T2>. 

5c ttiffcfe* CRET I NttW9ii*Sfc9 1 

^ n y9 /*% \sl/9— mWfrh^— K£*T£>ffl9i&*- 

[0 2 6 8] r(OW9ji**u->— y — ^ 
i"So T^^-T^ (awake) Lfci:#, ^ y-fe— ^ 
4r > — is * *5 X & m 0$ A * ^ \s 4 9 * 9 i ^36 5 0 

-y—^riy^ 9*9 cpjr—s<— — 

frbf&Z. 9ju^<D&Wij£&&mLxmifcfc* : ry 
-t LTSfi/'S^fiS^^ yfe— i^Srtfy Y9 *9 

\z.i&y, try K#^^tt§l#«v^iw^oy^oiaK 

y yir— V*$£Tf-t9* > NOW— ^v<75W*S:^y 

— K±C0PAUS E*—$rJf LTHtTbTV^^^o 

i/^ASrxK— XL, ft^'CSTART^-^LTT'n 

^7A^fflt6 0 a-fHSTOP^-^-LT/D 

^7^S:fi(-7/f-ht5^i:^"et5o 

11, ^-f-^^lcj: ^H^i:^, 1/2 

V— Jr >^ * ^ ^ O*»«rt0JH-fti-5o 
[0 2 6 9] ^-f^START^-^t^ 
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£ A D CliIEOffic^SrHfft"5o 
[0 2 7 0] U^om^&P^oy— Jr^^SrBH 

6o (HOLD/d ^9A«rlM&"*-*) tfrgv {hoi 
d_t p) ^ff«fi-6a*Sr»S. 
[0271] {hoi d_ time} <DW««rfS8>* 
(3U^t<7yfy^!)yULT 

ihoid_tp) >4 5°o -cs>s»g\ *ra<o!SM£ 

^SrEB-TS. lhold_timeU 
IBBi~^o (fiU$fl#ra {hoi d_ t i m e } *? is 

4 9 7y7* y-fe— ^S:<*o 0 
[0 2 7 2] ^ny^tyf- SrHJ^T^* d i: 

PAUSE^r-SrlftttlLfe) ^SfO^ffigoHS 

[0273] (*m(o»3e*35SiafiSixfc) *£\ 

(OKft^SrEB-t-S. (K*jfita«3»s«fflja* J: 9 T~C 

^sr-fcy h-rs. i/2&<D&m$m<D*v>'9- (s 

t o r e_ time} £rifAP-t"£ 0 

[0274] 4"n<o»ftjRKaiai-5mfc««p«piw*« 

£ c T'-^u^-K^SlE^T-Y/wS-St^c HOL 
DftWSr^y ^hi"*^ i-i* 
£ 0 HOLD^o^7^»b?tOIJM: (CYCL 

%iSLTs 1f>f ^/M^te^T'&fHotMS: { s e c_i n 
run} ^APx.^o 

[0 2 7 5] V* 9 Mz#ft fy^a)-* 
-f^Hft { n u m_ c y c} £r»tt « C k \Z£ oT, ^ 
o^ r 9A c f , <0'&t|-co»fRSr»5o ^f+O {s e c_i n 
run} = {sec i n r u n} 9 JV* 

{ n u m c y c } o ("9"^ ^ ^ ( n u m eye} (O 

WkXV^YtfV^-tX) Wis WLj£&<D%1 {num_s 
eg} Y#yislTZ>) 7 >~7*%m {ram 

p time} 5r#£>o 

[0 2 7 6] ft»ORS£t&« { t _ f i n a l } «:» 
& 0 { l oca l _ t ime} £r#5 0 7 V:/ 
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0*— Fas? y^BS^o ^7 
BRo^^^^lBJir^ra^ 31 ^— { r a mp_e r r } Sr 

{ramp err} =pr og ramp ra te 

*15 + 0. 5 (Ty^y/) 

{ramp err} = p r o g ramp ra te 

*6 + l. 0 (jftlsyls-?) 

io r. 

prog ramp rate=(abs(Tf — 

Tc ) — 1) / { t a m p t ime} 

Tf = B*fe£ffi£ { t_f i n a 1 } * 

Tc =!Sl5EO:7n y^ffll£ {b 1 k t emp} x 

a b s =^O^fito 

ft: r-lj liM^ltK^n^^^t^ 

Sfl^r amp t ime ="£"1^ { r amp t i m 

e } — {ram p e r r } 

20 (iff bV^ ram p time >*&V^ {ram p t i m 

e } ) T'foSi^ Hf ram p_ time 
{ram p time} 

Ifl^r amp t ime=0 o 

(KJpfBtre^a.— ^<Dm$LlstzWt'£&(D t ime { c f 
_dev} f*)i-#^) fffl, ?^-7^^^^?)<Ol/2» 
<09 9 7 y^S:fiFo 0 

[0 2 7 7] SffUv^^^^KJe^Srft^EB-t-S. 
(i^t- (3°C£ isy£is9#*?i/'teiXf> K t_ 

50 f inall >4 5°C) <D»-g\ *ra<OSME-£*:EB"*- 
5 0 If^fllJftbfefaje^O time 

{ c f _c 1 k_d e v } rtMfc^) 1/2©>0D!> 

[0 2 7 8] \/2&<D7ls?^i<n*Vls9~$:1&lB 
-T5o y ^ t y t - S: t-^y*fctt^> a - h Srf 

ttffiLfc) »S\ »fe<o»W«FIBI<0»5e*S:EBi"* 0 

[0 2 7 9] tf— X**^fc«fc9T**>f ^ 

40 -c, ^y-^-r^o xfflcoii3e^«:E«i-*. 

fe&CD time { c f _c 1 k_d e v} ft\^t£\<<) 

m. \/2*0s><r>V~'<?7vzf*ft^ o 

[0 2 8 0] \/2%>(D : 7l/y&fW\<D$!*}l/* — ^rig^P 

^. y ? (^r— ^— KO^^^^p AU S E*— & 
^imbfc) 5^E<oKipfNFra<oaS:3£^S:Efii"S 0 
*-X^7^=t^x^^7y^^ y-fe—i^SriSSSo 
[0 2 8 1 ] *-X^^^fcJ;!9r!>3i>f ^^ttft* 

50 x% ^y-^-r^o xBft^aa^srEB-rSo 
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x<offf$g£xy > h-tz>* ^-tr-v^xy 

[0 2 8 2] (Hk&ftmt: fit WJ. * 

IBLfc) aaE<oKJPWflW^R«AS:EB"rs. 10 

[0 2 8 3] X^^^-Y^TyXi-S* y-fe 

xy > h-rs^ y-fe— i^sr^y v^^i-^So 
[0 2 8 4] (*n*<oaiSjafflftas3-— f^M^ffi* 

{c f_t emp_d e v} *§-g\ — 

<OU3— KSrttK7r-f yw^*#jitfo ^n^^Anlffi 
X*^y*-f-5o &?>-t?X^ V M;:fT<o 

xy 

[0 2 8 5] Tk<0-9-<< #Mz.ft< 0 CYCLE^d^ 
7A(O»0c -tOt^t- (AUTO-CYC LEXn 
^7A^fet5) »S\ if^^vXHfP^XaX^ 

dS-C* X9 5 >X Lfc««r*#IB 

ir^^itbX, ^p^7A { s e c s_i n_r u 

[0 2 8 6] (lN<^yVeD» {num_c y c} «:# £ 
V-hX^-fS) IB, ft»^K^^fflS { t_f i n a 30 
1 1 £r#6o fft«P«Flffl { t i m e_h o 1 d } £r»5o 

[0 2 8 7] M(oai6Wl«*n**:»4*^3SSKe*S:0 
•CElT*fctt9 9. 9°C£X±\Z'rz>) #£\ *L7-<DU 

9 9. 9W^y^(cap) SHSo 7>-X-fe:X^ 

[0 2 8 8] (3°CJ: vt^XX^^ Jztf 

{ t_f i n a 1 } >4 5°C) <0#-fr. ^WJ^&^RS: 
lEE-T^o (K«a«*S3--f t *s«*UfcKft-«0 t e 
mp {cf_clk_dev} rtfcfcv^ W % 1/2©? 
9 3i >f ^ T ty XSrf*o 0 1/2 £J>co9 >"XB*[fflcD;*7 £ 

[0 2 8 9] y ^ t V t-Srt-^y*fcfr> a - 
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[0 2 9 0] #-Xfitl(Olg^^SrgSB-r5o t^sS^ 

temp {cf_clk_dev} rtKfcl^) fg\ s 1/ 
2&<D*>x.<<j?T yXSrf*o c 1/2©(05>^XB*B]O 

[0 2 9 1 ] Xn ^-fcrVl?-— ^Sfctt^a- 

t5o OR— X9 97 y?1rZ>* y-tr— S^S: 

i££ 0 ztf-X^^dJ; 9T£^-f^ *y 

-x-rs 0 

[0 2 9 2] jK-XfltroH^SriEB'fSo 5 >-Xoif 

— XTSo ^X-fcX* ^ h "fe — 

[0 2 9 3] !>^h^!>>-*-S) ra> * 

4-*9*2ix>i6<r> 1 /2»<o£~>f ^TyX> y-tr— 
Srf*o« 1 / 2»©7 y^W©* 9 y * - SrlSAp-t" 
So Xu s/^-fe^*— Sr;*-— Xv^fcteS^g — N£r^ 
5/^t5o K<D^7^^PAUSE^-^ 

[0 2 9 4] tf-X**^*£:n>f ^T^Xi"** 

— ^SriSSo tf-X^*^f;iJ;97£3L^^£*L£3; 

-c\ *y-x-r& 0 xm^ai^sriaK-t-ao 

Xy V h-TS> yir — i^SrXy ^^^^i^6o 
[0 2 9 5] (ftttOal^iaSiiSrL— if (Offlfric »Tffi# 
{c f_t e m p_d e v} <£<9±#V^) ^7- 

x*^-*y^-r« 0 ^co-feX^>- M-fT<o w 

Xy >^^^^i-^6o 
[0 2 9 6] &<Z>iM^/H-tr<o AUTO-CYCL 
EcOXnX^ AcO^to^o (POWER F 

AILURE^n) ®£\ 4 < Co«3fe*S:E«-f 

So 

[0 2 9 7] tfy K*^^36Sira«iSixfc*/<— S:-2x-y y 
h&yfZ «t 9 {-x 777^ {subamb hoi 

[0 2 9 8] ttS^LXVN^) i^; y>^^^ 

^rv^^^^Sri^Sr t S:*0S «t 5 fc, 777^ {we 
i r e d_f lag} Srir y h-fS-tOfad^^— tfO 
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/K— X» » co^-— If a — 

KlOPAUS E*— 4r*T"t-i:#w*— XS:Si!3» 
[0 2 9 9] CYCLE7 p n^7A5rHfft5Kv'-y 
X^*;m. 3l#jR^T, a-— IfiSSsK— Xi"5J: iO 

Sr^SH't5ri:^t^5^ *>5v*H:STOP* 

[0 3 0 0] yn^7^ff^ixT^6^^-K 
^ { p a u s e__ flag} 7 Y U ftV^->-^ 

— x# * ^ fi^wi^^ ^ ^ u-r u^ot'd 
^-x-r^^^ofi^±Bjjp-r^^ y-fe— ^sr^ra^-Y 

•fc — ^ fo^VN^— IfcO^cii/y 5 >9*l,tz7$— X«r 

[0301] ^ y-t— ^ss*ti e>n**T?^ ^-r 40 

£<> 7**^ bfci:#* ^Lfc^-XoSJ-ovv-cco 
75y y ^ (-tix^^ o 97 5 bfc 

#-x-cfo^) »S\ ^^^^^ry^t^- 
X Sr**+ 5 ;* y -fe - £ HBtlffl-r f 

* y ir-^SrHP^r^ >r *'9'\"<97>9 

IB, ^(D9*9*\/2m%$iWi1rz>* 
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[0 3 0 2] X<z>S*&4ufc"rs^ y-fe— ^S:^ 

4§£\ Xtt*>T A7£ h^tfc^ tltT'n? 

9 7s9&tp±-fZ>?t> y-fe— ^Sr^^^A^aSO-tb-C-t 
;h,£*r<D F O E V E R /W— zf<0 h 7 7 r \^ 9IS^<T 

[0 3 0 3] {^u9^7 AcD^ltT^HOLD^ni^^ A 

fc:*£3&if. ifo-f is 9 7=.— ;*Sr-t£>7>r K/M£ 
figim-To TsK— y-fe— ^Sr**i"*o :7*-^'< 

7*^ ^zt'i^-Y 9 7*9 <D3r — /< — tfa. — 
UNPM't*^^^ u-f ^^^coBtttt. JaJE, *-f-^ -fe 
coBMk ADCft^wg^ 43 J: 1/2 
^S(-3E0f-r S r 1 36Sj^B-e$>5te<o^9 ^ — 

[0304] ^ y-fe— itifi&tt t ?>tt**-c^ y — 
s<7 9— <DV 7 y^tz.\±m&(D'%M%:^±'rz>7 7 

y?&3ko'kLfri* \/2%^(D77 
(ha 1 f_sec} S: h 20v-i-£ o 

Y^7^-^-^y^h^4ts) stfcasf* 

[0 3 0 5] # — yyw§r^-^i^-f^ 0 (^9^— <0 

^— t?*>6) mm*y*<< ^yu-cfz* (i 

/2»i07? y^{half_sec} dS-fe^ 

[0 3 0 6] -ttDJad*^ (-t^*S/h»c-c&S) 
f5 0 *0«3&^ (-tWADCf*^ V-^yVCO y — KT 

[0 3 0 7] (-^^SrmV i: b**"t"S r t j&s&B-cfc 

[0 3 0 8] ^(O^^ic (-tixdS3KofcB#KI^9^ — 
9-X~foZ>) #Sr^W<Dl/l Otl^tSo « 

ofcWMSr 1/1 0B#rax*S^:-r^o (1/2^77 
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V# {ha 1 f _s e c) h~fZ>) 4§-g\ »<0« 

[0 3 0 9] (* — y^^-^-e&ofc) »-a\ ^HSr 

>^ ^ ^ ^ (D*—s<— — 

[0 3 11] WiK (^-^y^yyhtS 

[0 3 12] ^O^M- (1^>r^yKD*«<OJ!*to9S:^ 
[0 3 13] -^fD^^ X<7>4WS<D>< tx-fe— i?Sr 

9o 

n»*fi* i in i- *ttv^9>r*y^>f 5 o 

[0 3 14] ;* y — T^TS. T**>f * bfci#, 
J: 5 t-LT^t:-^{^px.fcm^S:S^"r^ffi^P I C 

— Kffi= (K_h tied) * lht_le 
d} «r*ffifi-« 

{K_h tied} J4JpSRLEDS:^/^i"6 
^MS:W-*"t"*fc»<Oft»[-Cfc9, -^1X1 5 2 0 0/ 



(51) #§S¥6- 2 3 3 6 7 0 

5 0 0K*fU\ 1 5 20 0141 4. 4KHz OPIC^> 

5 0 0(4±t — ^0*^T*fc^>c 
[0315] (ht_l edl 140-5 0 0 <K>mXh 

7 £>yU— 9 

y ^»;*^<P2h- tfa.— 

ITSTART^-ffl $Hfc± -tixttft^^ci 

(777^ (we i r d_f 1 a g} tt-fe y hX'foV , 
20 *LX-tix!&s*(Q*-2fe^*3*tS»l :7r^^T-f4#v\) 

^RESET^t6t#, tov'-^y^^^ 

& 0 a : aT*i7o-f-t- h±<o»-e*>s (H5 

4— EI 5 7#S8) o 

[0316] 1. RS-2 3 2^y V^tf— h<D*Pi>*t> 
30 trl-G (1 0mm<O7) (DX^&&T&-f Z> o 

rs-2 3 2#-h*'>4< tfciw^-y >-^b*- 

bTC t r 1 -G^W>- yZtiZm-S; ^^<D=^ 
"bRS-2 3 2#— MllStffFjttS tiSS-r2)o Ctr 
[0 3 17] 2. MOR E*— a**? ^Jxfc^if 5^4:^ 

3. ft£0 3f7. M4^"— f 1'^/ a 7y vf 1 x 5/ ^ 

1) tfw?-Hf-^-r5, 2) KioSftuv 
*3it«I0«lLEDtt77^>t5, 3) "f^^Zf 

[0 3 18] 4. ^^!7 — T^/^^^tO 1 o{:i:*ol^T^ 

1h— tr* y - tO^— K ^ * TO»Wf ^ CO T^ir^^r 
50 = — K TMORE9 9 9J Sr^br. 
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y Klin y# &tl%> 0 

5. P P I — Bco^-f V^yvO £r^m v $ Its SBMfc 
UARm hSrHfrTS. Txh&'<*'fZ> 
[0 3 19] 6. CRETINt^-v'a^fA 

7. ^yr !J - R AM^77 y i y ^ Lt> f+ 

— ^y-fe— i^Sra^U ^Itt- bf^^^y— coigOE 

h^<D7?±*ZW&'tZ>=t— K TMORE9 9 
9 J £rB&^LT, *-/^K*ny?t5. 

[0320] 8. wEfci^^-f^ojasftsrWie-rs 

£„ :*5— ;* yHr— U tl 

53-K TMORE9 9 9J ?r^Lt, ^yKS: 
[0 3 2 1] 9. v-a vtr*sv^lB«Ufc J: 5 

— K TMORE9 9 9J ^yKSroy 

^-rs 0 

10. ^yrU-RAMt^?^^!!/^^ 
"fe^Sr«^-rS=— K TMORE 9 9 9J t^Ut, 30 

[0 3 2 2] 11. itKN™ K-x?fc^»S\ y^-^y — 

afc^^if 5^«r^-iff-^*-t"5o IfdSy e s £ 
aWW-5»S\ J*-f^»Wfcffl:8&fT<. 
[0 3 2 3] 12. if— £fc*— :/U ^rLTigBS^ 40 

— K7 7 yiffct? !)7U £ 5 LTi-^TcD^ S ^ 

13. ^yfy-RAMttxy^tt, il6Wt-BB*& 
Jjxfcr^ h^D^9^4:»^s*-rs*»if53ft»«r* 

r-tix^soiiSix&co^w-s^y -fey h-r^o 

[0 3 2 4] 14. h y ^ l/></ W3--f y ^ 7 x 
0 5 1 Z&m-tZt, ffigMAX I AMPT-rfilSSHT 
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ffPCRBSWffl^fcJ, rr-c^tt-o<*giS:2 0 0 

D^t^Wtt, Himont PD^V 7 P n tf uy^fc 
liVa 1 t e c HH-4 4 tVy^bf^t 

* 0 5SKUfc*f»tt(Rl-Cfcorfc, DNAtiitfPCR 

d n a &m^m * * a w 1 1- «t o t «LS-r 5 p c r r 

5 1t^i£AliM^:^0. 0 12±0. 00H 
l^T (0. 3 0±0. 0 3mm) X&> 9 * -tLTV^JKtt 
«-B|-r5IS<OftffittASttt-ttl 7° t?*>5 0 1 7° ffi 

/M:t5^tT*6. rtt^t*nj;5^ 3.—^*s 
Xtt-tr^>< V hfcjs\,*X&J&Bi&Va$:9 4 e C^l < CF^f- 
5»IWih**>-£\ ^LT^^^cO/^^^— * — "C:/^ 

y — *&«#f Si: 1^5. roSl^M 
tt, ftl Ifc W£S4rti Lt ? -7?: Wt^ ^ J: 

\z.WM^r^x. << v^rzr-<— >-*fc»*y— ^offll 

[0 3 2 5] Sfcfc:, Wv^«co«»»S:fl6ffl-r*i:#, 

tt5fe^ft«0^>r^ nJfiiMSirJtRLT, ift 1/2 — 2 
/3 0^[lfl£^£O^Xifct>, -tLT^ixttias 1 I- 
^-TWoHl^MAX I AMPS»Bi«B : *S.];tfl2l 5i- 
Tjk-T^X <9/h^V^V^(OM I CROAMPSiffiS 

[0 3 2 6] MAX I AMPffcWMI CROAMP 
(OftffSHt. a«J4«Jfto»*i:-8r*-S-C#**r*tW 

Wft, #y ei/y|:o^T, rixttifrTfcO. 0 
09 — 0. 0 12^yf (0. 23—0. 30mm) T*fc 

y * ft*t»«r«ffl ItPC RK«?a««r** < -T S i: ^ 
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£ 0 1 . 1 2-f ^ (2 8. 4mm) <DM£ (05 1 f^*5 
^T^t&B) te£TfO. 7 8 (19. 8mm) <D 

^i£C*3J;tfO. 3 9 (10. 0mm) (D±(D[2C 

mcoztmz (D<D^tm -m, maxiampwow 

OMI CROAMPf 0«fB£SH Affltt^tt, 0. 
00 9^>f±0. OOHvf- (0. 2 3 ± 0. 03 
mm) (DR«£»EiIl«3tt5ffIS/5£^ (£t£9. 5#T? 

[0 3 2 7] El5 2HJ: 1 5»^i^MICROAMPf 
5o BI5 2Sr#HH-^*i:* MICROAMPff^ 

0 0 9^Vf (0. 2 3 mm) (OifJ ^fcoM I CRO 

AMPfKo^toti-jJLfclWiaSjst-efcs. 

0. 0 3 0^fyf (0. 7 6mm) (OSJ¥ £ S: fc office 
tOW ^ oiSiMS**^ 1 0 0 n 1 OB^PH-o^Tf+g: 

(DM l CROAMPfli^3 6 8>£Jtf*re9 4°C<nn&) 
y— ^a*<oi < CrtOtfjrL.fcJB^fcSiJ**-5* s . 5fetr 

l:*!/h-ef5ri:Tfe5. tfiopCR^Dt^l^ 

y-> UT^J^-r £ r t tf 5 T*# fc^. 

[0 3 2 81 H5 1tt, ^5^y^!?x^6 2 5i:J: 
9 MAC I AMPK»*l^88R*ttfc*!;^otf U^<0 

OF^SteO. 00 2^yf (0. 0 5mm) *5<fct£0. 0 50 
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05^yf* (0. 13mm) (Dffl<om 9 $L#>(DtztbCDX% 
[0329] ISI 5 3 tt. f 65L 5 0*5 <£ 

[0330] #*L^sifti»«fc*5vx-c, wssit/*-* 

U— ^jaa^ItB-efcSH i mo n t PDTOl^U/ 

[0 3 3 1 ] MI CROAMPfOfc*^^ry^tt8 
£fcte 1 2 9 * h y y ^A^rTIB"? 

/^hy7^?)S?)Si5wi:^t^o MAX I A 
[0 3 3 2] MICROAMPf±(0^^ffitt4 

a**- pcR*C3Koayjpo*:*oft/hfrattx max i 

AMPfi'o^t 5 0 0 m 1 ^T-C&^So ffl£<ORJp.«: 

- 7 ot>-i 2 e^-efc^o *s«i*inttfW^ttfc»# 

7. Ottfc^ ^lt20/i loSSl:o^t5. 0 

a.— ifco-f y^7x-7(OG e n e AmpOPCR^ 
fA9 6 0 0Olftlt PCR^3liS-r^^n^9 A^r 

[0 3 3 3] A^IB^3oo®co^n^^A^^-r 
^> 0 HOLD^o^Alt -fey h bfcfi<OB*BI^OV^ 

ix-t LtSTOP ^r— ± 9 f^Jb (OttS^*^ 
b^5o CYCLE^D^7A»^IBft3lLfc7^*i 

^7 A(4 9 *-COHS^*5 J:t5 9 9 ^"C^ 
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^IBir-T^o METHODT'n^AH 1 7 OfitfS\ 



* [0 3 3 4] ^ftl 5 O^n^Atl-l 5 OcoSE 
[0 3 3 5] 

[*1] 



Heating 



cooling 




PAUSE 



OPTION 



Hot 




RUN : Zfv?"7 ^(D'rj J&^^n ^5 <k£>H 

— /^y KOp u s SrS:*^ — hi~£> 0 

MORE : 7 V? >f A^f-T W Sr h //WLt U 

T\ If— t^tyy — >>9 visa ^&T?-t 

[0 3 3 6] BACK : 1^-^^ !)-^W07-f 



STEP 

PAUSE : -7^a7;l/»l 9 ii*Ofc»K#- XUfc* 
[0337] OPTION: t*—^ — CQ*S§ Sriib-C;*? 
PROGRAM diaplny 



Prog #// 
Menu 



Msg Temp 





50 



40 



ENTER 



J&\ fcSV^YE S/NO(DJfc^£: 
STOP : II^LTV^^u^ASrT/K- hi-**** 



[0 3 3 8] C E : M^JOA^J^:^ V TlrZ> 0 
ENTER : SlftoSoT^&Stttt 9* — 0« 

gSrgtt&Ss YES/NOOJcSSSrSttSi*^ fc£ 

^AA^f^/KoMT^S©^ ENTERtt 

[0 3 3 9] Wilcpy^^^-jU 9 6 0 Qcp-r^ 

[0 3 4 0] 

I*2] 

Example; 



CYCL #17 Done 74. OC 
RUN «~ ST ORE -PR I NT— HOME 



Prog HOLD, CYCL, AUTOtfcltME THt'fcS 
#### ^a>/^A# (1-15 0) ^fcf^ix^^fciSl&$n*V^^? 
? ? 
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Msg Dne, Error, Abor tifett^7^ 

1 e m p 

Menu A* Flffi**^i/ 3 ^ 
[0 3 4 1 ] [«3] 

RUNTIME display Example : 

Action Temp Ramp to 94.0C 29. 6C 

Timer Proq/Cyc mJiS^^mm^^m^XS^^^^m 



Action Txx. x^i-^^T^J *fctt T x x. x°C^^>^J 
l e m p 

Timer fi»tfcli? ^^111*:* > V h ^9 yt5^, fc*vM4F 

Prog/Cyc HOLD77^/Vi-OV^t Tp r o g x x x J 

CYCL4fcttAUT077^/W4 TCy c 1 e x x J X* 

[0 3 4 2] IS4] 

MORE diaplay Example: 

Setpt Tot Cyc Setpt j3 Tot Cyc 25 

Setpt ^fficO^S^# (1-9) -^9vh7y^ 

Tot Cyc SfiE^:/*^? J*\Z.&» ^ /VfO^ffO # (1-99) 

Timer ^5 A^*5JtS» 9 OB#ra 

Prog ^fttf^n^ A# (1 — 150) 

[0 3 4 3] [*5] 

KEYPAD PAUSE diaplay Example: 

Prog /#/ Temp AUTO #18 55 . OC 

PAUSE Timer PAUSE 9:45 



Prog HOLD, CYCL, AUTO*tttMETH"CfcS 
#### ^p^7A# (1-150) *1t\±*fr&*1£1£&£irit£^1te? 
? ? 

Msg Done, Error, Abort ^tzfoz/v 

Temp &&<D&fflrffi& 

Timer «J*WfB*#--XBSHI-# * ^ h ^ 
h y :/ w</wq:3— if o^r is#7 x.—* [^6 ] 

[0 3 4 4] 40 
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Select Option 9600 
RUH-CREATE^TOIT^OTIL 

TOP LEVEL, display 



Run 

Enter prograg_gxxjc 
RUN display 



Edit 

^Ente^jgrograj^^xxx^^^ 

EDIT display 

tifc^n^i^ RUN, EDITtfcliyn^yA 

■^-r^^w^tfti ~ l 5 o^A^J-t-^r tt-ctoT 

^^-t*^>o RUNr^ *^Wf a^W&ft^n^ ACQ 
[0 3 4 5] STOP y — v^T^ib^-r) *fc 

fiBACK («r^>7W— /wK»-»<) ^/cilENTER 

yJ^Zmm-fZo RUN-STORE-PR I NT-H 
OME^^a- (DRUN£riM^i-£;>K fc^l^te^— 
yKi(ORUN^-^triiaot, 7*n^7^ 

[0 3 4 6] 50 
[*7] 



Tube type: MICRO 
React vol: IOOuIj 

OPT I ON^-liM I CRO (Mi c r o Ampl) 
jft^THIN (S^IOGeneAmpf) (-ff^®* 
NiOW*o a— ^aswaiJoWSrWriEL^tfrS-, OTH 

i: i fc»cBH«*ix6 0 ENTERtt;i;h^<oteS:XttSi 

[0 3 4 7] 
[3c8] 



Select print mode 
QFF-CYCLE-SETPOIWT— 



Create program 
HOLD-CYCL-AUTO-METH 

CREATE, display 



Select function 
DIR-CONFIG-DIAG-gEL__ 

UTIL display 

&(D:/y >-*cOiiitR£^x^n&o CYCLES 

-5c SETPOINTf^tO^ (7^/«^ 
V$Wi&£Tfiffi&) ^^^(D^lsf'f *.<D7*—*&yV 

[0 3 4 8] 
[*9] 



Select print node 
OFF-ON 



[0 3 4 9] 
[*1 0] 



Cover temp 1b xx*C 
Run starts at 100*C 



S\ 9^tti»«J*-Wltt-r5. 3-— tfsJSSTOPSrlTo 

/p^^ASrt-^t^^RUN-STORE 
-PR I NT-HOME^^a-C*5V^HOMES:S 

^ y— ^j&s«*£*t5o 
[0 3 5 0] 

[ til] 

l*rog #xxx not stored 
Continue? YES 
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[0 3 5 1 ] 
[S12] 



HOLD Ixxx xx. xC 

RUN - STORE- PRINT -HOKE 



PROGRAM display 



6-233670 



112 



Beep while Hold? NO 



Hold at xx,jsC 
_Jjold FOREVER-xxx:xx 

Knrt^tt4 0 [0 3 5 3] 

[0 3 5 2] [Si 4] 

[Si 3] * 



Hold at xx-xC xx. xc 
xxx : xx Prog xx 



RUNTIME display 



HOLD /xx 
PAUSE xx:xx 



xx. XC 



KEYPAD PAUSE display 



None 



MORE display 



tfone 



PROGRAMMED PAUSE 



PE Cetus GeneAmp PCR^tA9 6 00 Ver xx. 
x 1990? 11^140 xx:xx AM 

ff(OS:MICRO lOO/i 1 mife? BMfe&Ox. x°C 



HOLD/d^7A# xxx 

HOLD^n^7^: xx. x°C xxx^xx : x x . x°C xxx 

: x x£fcl* 

HOLD7'n^7A:xx. x<C FOREVER IS:xx. xt xx 
x : x x 

HOLD/o^Aftxx x -y^tDfEtfe 1990^11^140 xx:x 
x AM 



[0 3 5 4] 
[Si 5] 



CYCL #XXX XX-XC 
pttm-STORE^PRIWT-HWE 



[0 3 5 5] 
40 [Si 6] 



Setpt /I Ramp x^sxx 
Hold xx:xx 



PROGRAM dicplay 



=^»?tM: 3 rtt^r (O^n^y At-*5tt5^ 50 [0 3 5 6] 



^ Temperature PGR 
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Total cycles ~ jpc 
Pause digj-na^jrung^yo^ 

[0 3 5 7] 
[Si 8] 



pause after setpt 

[0 3 5 8] 



Ramp to xx. xC 


XX 


.xC 


xxx : xx 




cle 


XX 


RUNTIME displ- 


ay 


(ramp) 


Hold at xx. xC 


XX 


.XC 


xxx: xx 


Cycle 


XX 


RUNTIME displ 


ay 


<hc 


.Id) 


CYCL #XXX 




XX 


• xC 


PAUSE xx:xx 









10 
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1st pause at cycl x£ 
^ajas^^vex^^c^^ols 



[0 3 5 9] 
[«2 0] 



Pause time x&:xx 



[0 3 6 0] 
m2 1] 



Setpt #x Tot Cyc xx 
Hrs lef t JC^__Progxxx_ 

MORE display 



Setpt #x xx. xC 

PAUSE xx:xx Cycle^jcx^ 

PROGRAMMED PAUSE 



KEYPAD PAUSE display 

PE Cetus GeneAmp PCR^rA9 6 0 0 Ver xx. 
x 199O¥11^140 xx xx AM 

foS!:MICRO SJ&i&fc : 1 0 0 fi \ Wib9 u y 9 R£^x. x*C 



CYCL/d/7^# xxx 
CYCL # x x 

Setpt#x RAMPT'n^A^x. x'C xx xx 1^: xx 
. x*C x x : x x 

HOLD^o^7A: xx. x'C xx:xx IB:xx, x°C xx:x 

x 

(9 9*-C(D»3eA) 



CYCL^p^AJxx x - 9 :^<E>SBI* 199O¥11^140 xx:x 
x AM 

CYCL/o^7A» x x x -a.— IfOT*— h 199O¥11^140 x 
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X X 



116 



AM (Ttf—bCDm&<nfr) 



[0 3 6 1 ] 
[$2 2] 



Setpt #1 xx. xC 
Change tjjne/t^mE2*££« 



AUTO #xxx xx*xC 
RUN-STORE-PRINT-HOME 

PROGRAM display 



X Temperature PGR 



[0 3 6 2] 
[$2 3] 



Setpt /l xx«gC 
Hold for yx:xx 



[0 3 6 3] 
[824] 



[0 3 6 4] 
[*2 5] 



xx.xC delta _ x.xC 
delta xxrxx 



OPT I ON^~tt^aiSr±l- 2 JV%<DmM * 

[0 3 6 5] 
[126] 



Total cycles X2£ 



9 9 *-C(OlJ->f ^/wd5fffSix*o 

[0 3 6 6] 
[*2 7] 



Hold at xx- xC xx. xC 

xxx : xx Cycle xx 



RUNTIME display 



Setpt /x Tot Cyc xx 
Hrs lef* Progxxx 

MORE display 



AUTO #xxx XX. xC 

PAUSE xx;xx 



None 



PROGRAMMED PAUSE 

KEYPAD PAUSE display 

PE Cetus GeneAmp PCR^fA9 6 0 0 Ver xx. 
x 1990^11^140 xx:xx AM 

V(OSH: MICRO Rfc&ffi : 1 0 0 /x 1 BBJ&^ny^ K^iRtD x . x^ 

AUTO^p^7A# xxx 
CYCLff x x 

Setptlx RAMP^n^^A: xx. xt xx:xx : x x 

. x°C x x • x x 

HOLD7'o^7A : xx. xt xx:xx xx. x'C xx:x 

x 
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(9 9*-C(OK3e*) 



x AM 

CYCL^n/7A# xxx 
x : x x AM (T/tf— h 



l 9 9 0¥l 1^120 xx 
I990¥l 1^120 



[0 3 6 7] 
[S2 8] 



KETH *xxx XX. xC 

RUN -STORE- PRINT- HOKE 
PROGRAM display 



RUNTIME, MORE^i^PAUSEO^/Tll 

2oGDiI^JQ(7)MOR E^WbWo 
[0 3 6 9] 
[S3 0] 



Link progs; 



METH /xxx aaa-bbb- 
ccc-ddd-eee-f f f_-ggg^_ 

ADDITIONAL MORE display 



[0 3 6 8] 
»2 9] 



20 m&Mft£ftX\,^y'uy7J±<Dmi.7 7vi/1rZ > X'&> 

[0 3 7 0] 
[5E31] 



hlih-i i i - j j j -)OOc- 1 1 1- 
Buaia-nnn"OOQ"PPP"Qqq 



- *50 

PE Cetus GeneAmp PCR^f^9 6 0 0 Ver xx. 
x 1990^11^140 xx:xx AM 

fOi:MICRO 100/^1 BM&^ny^ R£^Ox. x<t 



METHOD^n^^A^ xxx 
METHODOT'ny7A# xxx 

[0 3 7 1 ] 
[S3 2] 



Select option 
_MgTHOD^PROGRAM DATA 

METHOD ~<Djj&\Z.jS\,^X V Istz&^vJfy 
A^7^/!J V ht*6o 

PROGRA DATA :OJ£H^^ty >^ Ufc 



STORE^RUN-S, TORE -PR I NT-HOM 
50 36?tU tLtyy^t^ii:^^^ E«S3xfc 
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[0 3 7 2] 
[S3 3] 



Store 



(61) 



«§l¥6-2 3 3 6 7 0 



720 



So 

[0 3 7 6] 
[S3 7] 



xxx 1 — 15 0<O*lD<O$Uffl^rffitt^n^5 Atfe 
*. 

[0 3 7 3] 
[S3 4] 



Progxxx is 
Enter user 



protected 
Ixxxx 



[0 3 7 4] 
[^35] 



Progxxx is protected 
Wrong user number! 



10 



20 



Can't overwrite prog 
Linked in method xxx 



[0 3 7 7] 
[S3 8] 



Store 
Protect 



prog: 



ram; 



NO 



n 5 A S: J&fSSI" 5 ^ -V > * * x. h tt 6 0 
[0 3 7 8] 
[S3 9] 



%WR|jl:*ofc«, ffi(Dh(D^mZ>o ^—tmjEL^#£r 

[0 3 7 5] 
[S3 6] 



Progxxx 
Methxxx 



is linked in 
Continue? YES 



Prog #xxx User *xxxx 
OK to store? YES 



Store 
Enter 



user /xxxx 



- tftt^n^ AS:(S»U Ifc^oT^- If # SrA 
^Uft<Tttfte>ftV\ fUffl«IfBtt;*ny h<D*t-:/n 

[0 3 7 9] 
[$4 0] 



Prog tfxxx User #xxxx 
OK to overwrite? YES 



[0 3 8 0] 
[S4 1] 



Select function 
DIR-CONFTC- piAG-nEL 
UTIL disp^^r - ""™*™"^ 1 

DIRH ^fohnrfvlfy AOS, a-— ifco^^fcfl 50 



2 h V ifasjLSdv fcSVNtt^y J: 5 

CONFIGH WSUo^SttfcW-»OffifflS:rL--if^s 

[0 3 8 1 ] D I AGIt 9 v^-Y AoraHSr^BfL* 
ELM:. ^P^5^ft, rL-foK/cliyn^^^ 

[0 3 8 2] 
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(62) 



$£^¥6 - 2 3 3 6 7 0 

122 



1^4 2] 



Directory 
• PROG-TYPE-USER-PRIWT 

[0 3 8 3] 
[S4 3] 



Directory 

[0 3 8 4] 
[«4 4] 



HOLD #124 



METH #150 User #1234 



u» h y :/y yh 

[0 3 8 9] 
[314 9] 



Directory Print 
PROG-TYPE-USER 



[0 3 9 0] 
[*5 0] 



Configuration 
£DIT-PRINT 



[0 3 8 5] 
[*4 5] 



Directory 

HOLP-CYCL-AUTO-M ETH 

[0 3 8 6] 
[*4 6] 



CYCL, #15 



[0 3 8 7] 
[*4 7] 



Directory 

Enter user /xxxx 



[0 3 8 8] 
[*4 8] 



ci^t^^o PR I NTlir^r-f/wrt^yy 

[0 3 9 1 ] 
[*5 1] 



Time: xxrxx 

X%Z> Q 
[0 3 9 2] 
t*5 2] 



Runtime printer- OF£ 
Runtime beeper ON 

[0 3 9 3] 
[*5 3] 



Pause time-out limit 
xx:xx 



40 
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derate, ^ n ^7 Atfr h WKJR-Xt 5 1 i: 

[0 3 9 4] 
[*54] 



Allowed setpt error 
x. x e C 



[0 3 9 5] 
[«5 5] 



Idle state setpoint 
xx*c 



#53^6-2 3 3 6 7 0 

124 

[0 3 9 8] 
[S58] 



Rxn vol=xxxuL T^acxxs 
gxn vol^xxxoX T=xxxs 

:x— if ^ r^gijco^ffj SrYESfc-fcy h Lfc»S\ 3*& 

iO [0 3 9 9] 
[«59] 



Delete 

PROGRAM-USER-AIJL 



[0 3 9 6] [0 4 0 0] 

[*5 6] 1*60] 



Start clock within Delete 

x.x°C of aetpoint: Enter program to 



30 [0 4 0 1] 
[*6 1] 



1. O^Tfc^o 

[0 3 9 7] 
[*5 7] 



Special tube? HO 



a.— If i c r o Am p *fcfcMS^IKOG e n e Am 
p(0*eW(0»tt6fflSr«fflUJ:5i:-*-6*&. ^--1f 

^^(Ott^-lf^A^bfcS^fBf-te^UT, %r=7 



Can't delete progxxx 
Linked in methodxxx ! 



[0 4 0 2] 
[*6 2] 



Progxxx is protected 
Enter user *xxxx 



[0 4 0 3] 
[S6 3] 



40 



50 
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Progxxx is protected 
_Wrong user number i 

[0 4 0 4] 
[^64] 



Prog /xxx User #xxxx 
^Delete program? YES 

[0 4 0 5] 
[*6 5] 



Delete 

Enter user /xxxx 

[0 4 0 6] 
[*6 6] 



Delete 

No progs with #xxxx 

[0 4 0 7] 
[*6 7] 



Progs linked in meth 
^STE^to^^^jDrog^a^^^ 

[0 4 0 8] 
[*6 8] 



Can't delete progxxx 
Linked in methodxxx|_ 

[0 4 0 9] 



(64) W6-2 3 3 6 7 0 
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[*6 9] 



User #xxxx 

Delete all proqs?YES 

[0 4 10] 
»7 0] 



Delete every 
— JjBE££tected procpYES 

^ix»««*ixfc*&-ey ^ * throes 

[0411] 
[*7 1] 



Enter Di&g Test /I 
REVIEW HISTORY FILE 

30 

h&mLxv^? y ymctm^o ste 

P4fcttBACK*-tfft*l^ h 

[0 4 12] 
40 [$72] 



Enter Diag Test #i 
REVIEW HISTORY FILE 



50 [0413] 
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3] 



history nnn recs 

ALL-ST AT-ERRQRs-PRNT 

ft ( TnnnJ ) £3E^"r& 0 A L L te^T <K> \" 3 - 
KSrJLSo ATARTf^i(Oi/^-K^^ E 
RR0RSIto7-(0^ yt-^^fcoi/^- KO*4r 
JL£ 0 PRNTtt^r^^t^tifctt- SltffrSr 
^y>h-t"-5o i/3-K0 2o^)SH 1) -fvtfyJ* 

*B"OA;fc (5 0t^^;WX65S^=3 5 0A^) 
H5o ISfcA/^O^n^AttPCR:/*^? A(43l£ 

1/3- Ktt*t)i4hfcft8oi/3"- K-Cfc5 5o 
1fj&sjLS'<# ura— K<DSSriiWfcLfc»-S\ STEP^ 

IfcD^ : x x x x 

SifcffcfS : x x x ft 1 

C 1 k7^hw/x. x<C 

— h x x / xx/xx 
x x : x x 

flft-fr 9xx/xx/xx : xx 
7j> — X x x : x x , xx. x°C 



(65) KW6-2 3 3 6 7 0 
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£_hT-r5-e$>>5>5o STEPSfcliBACKiOffltJ) 

■CENTERSrJ¥U"C-tOffl[S:S*t*9, -t ITA^</) 
fflit (STEP) SfcttflH! (BA 
CK) -T^o STE P^fcttBACKOfltHCRNU*- 

i/n- K# (*Jlf(Oi/3-K) K# 1 (ft 

t>*v*u=— K) fc&Sfc«<C STOP 
10 HtfMR^E— KSrf9JkU tlt7r>f^y^S:** 

[0 4 14] 
[S7 4] 



•ffff ^xxx/mmm nnn 
message 



r f f f f J HHOLD, CYCL*fcf4AUTOT& 
20 5 0 TxxxJ tt/D^7A^S"C$)5 0 r/mmmJ 



9 ^jcift^rffiffl tfcWRtoi 

9 >- <DJI*fc> 9 O fH*$ <fc V 0 



M£}<D&f$.x x x. xfl#HJ 

8W& wftH^(03; 9 — 



i4 ^ cofio b# ra x &> o it 

rt— If (4S TO P *-£9 V(ora«-*fi" 
#fc:S!l»Lfc. 

1 o^tois^) »to7^i (ra— <* 
^7^y v^) 010x100^^7^ 

t 1 — :/yW4, T C 2 aSffiftO@Jf3£fi<o£"C5 
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- 2 3 3 6 7 0 



129 



130 



r f j teHOLD, CYC L^fc^AUTOt*fc5 T x 
xxj tt^o^9A(0»-C*>* 
[0 4 15] 
[S7 5] 



5o 8*KAtfftoJ:9fcU-CW-JltLfc*<o«P 

/MD:/y > hOyU— f-y(I7^t^t^ 0 OPT I ON 

[0 4 18] 
1*7 7] 



/0 



f /xxx /manic ddd.dC nnn 

TnnriJ ttu = — K(D»refcS 
Ty yj -tt^>f ^/vftt?S>5 
TzJ ttN^L<D«-?S>* 
rmmm. s s J ttR^SO^FFfl-Cfc* 
Ih^f ^ A* J: t*K^<D»(D 7 7 4 u tf? J* 

[0 4 16] 
1*7 6] 



message ddd.dC nnn 
Cycyy Setpt z mrauss 



Tddd. dJ tt»to5«0M^(O«Fra"C&S 
TnnnJ ttU3-Kft"Cfca 

r y yj »*>r ^/HR-efcs 

rmmm. s sj ttKS^OP#WTfc5 
ofc : 

[0 4 17] ffiJE0>:*9 — -fe^ >- h<Dffet>?) ^fci^ 



20 



30 



40 



HISTORY nnn recs 

ALL- STAT— ERRORS— PRNT 



PRNT^7*!J ^ h*^ y—;x£:*^L"Cl^£{£il{-;*7 
-y/^fc^tt, ENTER*— SrJfi* : 

[0 4 19] 

[*78] 



Print. Hietory 
ALL— STAT— ERRORS 



ALL 7 7>f /Vl'^t^TW KSr^y v hi~£ 
STAT WlicDU=r — K^^Sr^y >- hi** 
ERRORS ^7 —CDs* ?/t-^toU3- KtO* 

^y ^h(0^-^->3 vcoio^il^^tu^i:#, &cd* 
^ y : 

[0 4 2 0] 
[*7 9] 



Print History 
^rin^fro^grog^rxv 



Tfo55c a.— nftt^y v h«rBH*&i"^<#^n^5Ao 

[0 4 2 1 ] 
[*8 0] 



Print History 
. . « printing 



b—^CO^-^ h 
[0 4 2 2] 
[«8 1] 



50 
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132 



Enter Diag Test /£ 
HEATER TEST 



[0 4 2 3] 70 
(*8 2] 



Heater Test Blk=?XX.X 
going to 35C. . . 



««#gc5£<tLfcfc§\ -Turcot -^tt^^cod-^ 
KSix*. r 6 0°C^tT< J SrSt*. -tu 

T^ny^jaStt-tJx^s 0tSriiiBLfc«2 OfMB*- 

[0 4 2 4] 
[*8 3] 



20 



Heater Test PASSES 



[0 4 2 5] 
[*8 4] 



30 



Enter Diag Test fl 

CHI T.T.ER TEST 



[0 4 2 6] 

[»8 5] 40 



Chillr Test Blk*OCX*X 

2 5t*aiBLfc«2 0W^^-^^o 2 OS? 
[0 4 2 7] 

[^8 6] 50 



Chiller test PASSES 



[mi] ^/^>r ^ y-o^a 

[0 2] *»K<0»»Jct£5K»^ny^ospffiia-efc 

So 

[19 3] ^ r^fta^-Y^^fcj:^?^*^^-^ 

[19 4] K^oy^oMBia-CfcS, 

[Els] ew^i3y^^>*BffiH-efc*. 

[196] 192 *<o9JJ»6 -6' Cfp v otlof:^n 

[19 7] I9 2 4 J co§]^7-7 / (ifa^tSofc^D 

[198] H2*0««ll8-8 / t(Bot»ofcWBfyo 

[[99] 3*/-^o7>f/^t-?teJ:r;^oy^S«F 

®I9-Cfc£o 

[1910] 3 i/— y£07>f;VAt- ?\cMl.xmjjfam 

[19 1 1 ] ASttftS^f^a^-^a yPCRT'n b 
=1 ^Sr*i-ffl£<Z> ^ 7 7 T*fc So 
[191 2] ^Sf W/->'OlIlig;S:*tl*ft7 r D ^ ^ oBf 

[1913] 3 ^(Ot: — ^co¥ffiI9"efcSo 
[191 4] (fir*-t?*W|BHffElt*F(Ot<o^S:*^, 
t^ia&tttiFWl<Dy : 7 7-?t>Z>o 
[191 5] WR^oy^otl-E«**tfc»Wffi3J:tf 

[1916] (A) R C0B<O^ y/^OJ6*©^7 7 
TfoSo (B) ^y^iiB^o^7 7Tfc5, 

(c) 7*y#<om4^s<&x<Dj&&ts£xfm&HSM<o 

0^f^lfcSMI4*x5Ji£^t^77tfc 
So (D) ^/Wf ^f^^MUtO 

[1917] 3 ✓-yot-?oM»K«Wt5*BaK 

^s^oi"^Tcof+^bfess^w?as±-exv^^c 

[191 8] «tt«ttJa**s«*UfcDNAO«»C**Sr 

[191 9] *y-< K*^— *5±^nJ»*ixfc5ejK<7>l9fffi 
l9T?feSo 

[192 0] ^7^fK^<- K»^oy-^*5it^aU»S 
Jxfc3e»coTI*lc«« bfc y :/<o&Stl9-efo So 
[192 1] (A) K«^Dy?±KEl*ixfci:#^ 
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«t»*or-fe^y-co»a5HT?fc*. (b) 
tw»*3 Lv^mifiaoT-t^y 

— <O#rB0-CfcS o 

[02 3] 7i/-A(^E, ¥B0T*fcSo 
[02 4 1 7 tei|B0T*fcS o 
[02 5] ^u—Acoflllcoffi. fflSi-efoS, 
[El 2 6 ] 0 2 2 {JIfcttSSJjR 2 6-2 6' CfiotSl 
of:7 u— A(Dl£rffi0T-&S o 

[02 7] 02 2(-*5ttSi2Ji&2 7-2 7' «ot& 

[02 8] Ao^oofldffiHteit^SB^Bfffiia-e 

fcS© 

[030] K^oiSfBcowfffiia-efcs. 

[031] ^y^* h y y^^(D{iijffi0T*fe 

So 

[032] ^-Y -y7<D7> h y y7<0— gP5>O±ffi0"Cfc 

So 

[03 3] 9 6 9x;KOT>f ^ o * - h l/-(0^7 

So 

[0 3 4] y^^^— <o»4^ttiE:Bofi(iBia-efc5o 
[03 5] y^-Y-*-— osa, ftjffiia-c&s. 

[0 3 6] 0 3 3fcl:J3tt*9)*l3 6-3 6' 

[0 3 7] 0 3 3{-*5*tS«Ji»3 7-3 7' CiBot* 
o fc y 7^ B0 T fc 6 o 

[038] 9 6 x/l/Ov^ ^ n ^ - h iz-O^^ 

[03 9] *£Dj£ 5 Pffi0"CfcSo 
[04 0] ^OftiJE0-efo6 e 

[04 i] ^coffl<fflE0-e$>5o 

[i4 2] E33 8 m^W4 2- 4 2 / i:fp v oti 
[B4 3] B3 8i:*3^t50»4 3- 4 3' Moti 

ofc^:^£o-<-^£D^ffi0-efe5o 

[044] 03 8(^^^4 4- 4 4' fciBoTBl 

[04 5] ^/^<o^o^i|s^W^ia 5 ^^y^B^f^{4® 
l:Jb5^^o?Y^-M^-4^ft5, 7*7 9 

[04 6] 01 iz.&tt&&&mmmi/7s7-j±2 ^<omm 
-efcs 0 

[04 7] &&W\Z-'&?%m=^^? hu=~?*<D7w 
[04 8] sWBWfcfiESSJflP^l'* hp-^^co^n y 



(68) ^5S¥6 - 2 3 3 6 7 0 

^*l0-c&So 

[04 9] frftm^'ftofflm^^? hv-?7s<oyuy 

[05 0] AMW^^«8KcO0$W7^^igl0-Cfo-5 o 
[0 5 1] SSiRj^jMAX I AM P "CrtTBgcF^TV^^ ffi 
ON5¥^|gO^JtSfl : cOffli|ffiWB0T*fo^ o 

[052] n\t^<Dm&#*Tfm*&<Dftftffl£(DV 

[05 3] K»**5J:t5*^-yr<o¥BH-CfcS« 

70 [05 4] s<V — Tv7Wm^Pf(Oyvi~?-^— 

So 

[05 5] ^57"7y^M^07P-f+-h^* 

So 

[05 6] ^t7 — T y^KIWHJ^O^D— ^ — 

So 

[05 7] ^!7-7y/KWiJ?<07D-^-hTfc 

So 

1 ~7-^7A 

20 10-K» 
1 

1 4— iofRSJ^fc*^— 

1 6-** 
18, 2 2—^^ 

2 0-*-^JW^^t°^ — ^ 

2 4 — ^sntKSJW^^^ a 

2 6-A*« 

2 8-tttfJ» 

3 0, 3 2-f 
50 3 4-«W 

3 6-A*J* 

3 9 -a 

4 0-«I 
4 1 -tK^ 

4 2- 77 V 
4 4—7-OW?BJ8* 
4 5, 4 6— 
4 7-^«S5a 
40 4 8-1 

4 9— ^T^?££P^:x^/W 

5 0—* 

5 1 — \/7s Y y 9 $ — 
5 2, 5 4-^ 
5 3 •••A* 

5 5-2ttHBoyw>f Kft»# 

5 7 — 9 y^ftaf-t^/v 
5 

50 6 1 »-ta«-fe^-9— 
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6 

6 7-H«H»e 

6 8-K*f!>*yv 

7 O-iB 

7 8-*^ ^oyh 

8 2- -Ms 

8 3, 8 9, 9 0-Wl>i/w 

9 1, 93, 95, 97, 9 9 -#£p^-v 

10 0—10 7 — 9 V^^Sl^-^ y^yu 

1 1 6 

1 2 2 * i?— v-3 W >^rzx-<— > 

12 8, 130, 13 2— 7L 
1 3 0, 1 3 2—*aC?L 

13 4 — 14 3— ?L 
1 4 6-^;i/b 
1 4 7— ^ tTyV*5 — 
1 4 8-H:dSia3£«p^9^!/ h 
1 5 0, 1 5 2 — =»-<yMi*a 
l 5 4-ttas*affi#« 

1 5 6-^/V^>/— isptf&Zf* y^7>fWt-^ 20 
1 58-->U — is*j*<D'<<y K 
1 6 O-auK^v-tft/IB^d— 
1 6 2 - ^f<Ds^— 7 j>v 

1 6 4-tKv ? tV:/co^— -f J fr<4 9A' 
1 6 6-5MM* 

1 7 0-ffl4^y^-^ay 

1 7 2— ^^^y ^>T"tf— >3 W ^a.^— ">3 > 

1 7 4-M^y^r^-> 3 y 

1 9 8— ?&SP?--Y 

2 0 0, 2 0 2-^f« 50 
2 2 8, 2 3 0-;^5 08E 
2 3 4 

2 5 0, 2 5 2 -5 

2 5 4-t* % /-^ 
2 5 6, 2 5 8- — 9 t — ^ffl^ 
2 6 0, 2 6 2-"7^^vKt-^« 
2 6 6, 2 6 8---^y^^^^?ftiP^-^-/l-K 
2 7 6-*W»frtt 
2 8 2-i&ft^«Alft 
2 8 8-Wftf 
2 9 2-"*Wtttf>8tt*t 

2 9 4 — fcf— ^ 

3 1 6— "f ^<9*^— 
3 1 8-y :/ 
3 2 0, 3 2 2 — A- 
3 2 4, 3 2 6-fW* 
3 3 2, 3 3 4"^y7y^7^ 
3 3 6-»9« 

3 3 8 * *'?7 7, s 5-y9*w7 



#98^6- 2 3 3 6 7 0 
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3 4 Q—^fyTs^yi? h 

3 4 2— W ^ n ^-f ;7*U— h(D7 U — A 
3 4 6-*-±§Bco— <9 
3 6 8-n«BB^5^?-y^« 
3 7 2-7K 5 P(0^7^^^^^l^— h 
3 7 6-KJPHff 
3 7 8-rtfth5 
3 8 2-?Lco?ctfp)-r6 — 9 
3 8 
3 9 4 

3 9 6-*:/ 

4 0 2—¥— <Di£¥-<nzfy^v$W-W 
4 l 0-?L 
4 1 A-'-Jy^vt 
4 16, 4 1 h 
4 2 0 * •'<— 7 
4 2 4-«^W 
4 5 

4 5 2—7 hV^^ 
4 5 4 ■-r-^^^ 
4 5 6 — E PROM 

4 5 8-/<7fyw<y^7^^RAM 
4 6 n y$ /*% 

4 6 2---T Kl/^^^ — 
4 6 4 •• ^^^ir 
4 6 6 K 
4 6 8— TV-^^Wf 
4 7 0— K>fy^7x^(ElK 
4 7 2, 4 7 4"'/n^7^|6^»^v 
4 7 6"'9l^3y 
4 7 8-UART 
4 8 0 -R AM 

4 8 2-:/o^9 AprtBftMOiifrMWKB (P I C) 
4 8 4-yn^7ApIiE^7W^If7^ (PAL) 
4 8 6-1 2 K> hcOT^-ni/^f^^^^^^V^--^ 

- (A/D) 

4 9 2, 4 9 4 ^/p^-^u^ -9- 
4 9 6-2, 0 0 0*— AOffifiilS 

4 9 8--+ 1 S^/Uh^lE^tb^iffi^lW^ 
40 5 0 0 — t? W"— #4 K 

5 0 6-«jE«IE355fe» 
5 1 2-RMS»DC3y/<-?-iaK 
5 1 6** 7=ry~7-?*?^ h7^ 
530, 532, 534, 5 3 6 ->t^«j{-JS^$tufc 

5 3 8-SJW^^ 

5 4 6, 5 4 8— SIMM/ y hT^h^-f 

5 5 0- ts<— y-rvr--f] zfy^ 

5 6 6-«ojt8»ffl8 
50 5 6 8-27^y^ 



-69- 



137 

5 7 0-~MfJ h^V^ 

5 7 2, 5 7 4-«$hfci^M 

5 7 6 

5 7 8-Ti-u?mm& 
5 9 o—raws 

5 9 2-PM&B3W 

5 9 4-B#W 

6 0 o-m^-o- 
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6 0 2, 6 0 4-*^"7;l/f/^^i/-^ 
6 1 4-yW>f K=a>OV 
6 1 6 

6 2 0-«8t»JRffiSL«» 

6 2 4-yW>f KfHKl* 

6 3 2 - ^ ^T>J7 h7^V3 y h 

6 5 2- •-fvTs'f-yi? V ^ 
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[**tttlE« 

[ffitbB] ¥fi8:4^2^ 2 9 0 
[**HltjE 1 1 

[«jE*«fe] 



[««HiMt©ttH] 

[1***1] ^(Mlo«»tWa^»»J|gg Ufc'> 

a) aaia^< tfeioiofflfffl^x £t> ioo!)x 

b) »»«Bfc 

|l«lB^J:o-C»JWjFixSj!igil(t&tHftai¥g!fc» 
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£ *VmzLtzm$tm i <p;&b. 

[ts*jS3] ffiEtwmg twetw^ a y » cotag 

TlinM =Tlimi-l + (TBn — T«impn-l) ♦ t 

inititii / t a u 

T..mtn-i teB»£iJ n - l {rjsttg>atHgl<o»v7 , y V^E 
TB . n tCfet-J- 5^oy^ 

[HM&K5] «(lEjB-0»ttfr%»B*&5f»rt>E> 1 4 

a— yfcJ;9&%3ix5ggg,ft3rArt-rSA;ttSjB 

6 g>36B. 

(P t a— yfc£9 8g[££frSgft%,fi3rA;ft-»-5Afl3SB 
m&k U-CfflWSBMSBl <P3SB. 

aftfc^tfWBHHBfltfc. tWyay^OWWo, 2-Q 

7g>3£B. 



Area**. 

(ogE^ttioiaitwaflE-cfep, ffiEfltlHS«tt» Mia 

a) OTEBfgg?ae^3«tt4r«-SfcfeK:^a«lft^— 

e) ^Ei<o»^y v^grogroME^aanftrtfttW 

[W*qil3l mamc, BdE^^py^t^Dx.c> 

a^/^^r^ro^j: Qft^-t-sea^gi 2 comm. ■> 

Power— CP/* ramp rate + bias 
::T, Power HgfS<Q^-fb^Sr#Sfcfet^j!HlSR 

c p ttnte^p y * oiB-igt, 

b i a sttfltlE/^T^^ai<0?&aiJ-»/W^ 
ramp rate >l#ta^C0 g ^g*;i|Sf?Sg j; 
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TBn=T8n-1-fPoWer* (tintenil/CP) 

C P teffiE^ p y » (QjjRW«a 
Power ttlltlE%BO^*^ ; * g *t»fc5o 

Pwr=CP/tiomnl* ( (S P-Tiampa-l) * F 
=fr t a \X / tinter»»l+Tsampn-1 — TB n ) 

::tp w r tt^iao^^y >^groftt;ii:#£-tt-s 

^# flftfEfflJ^flP ft; ^(DfjtlEgl&ifo&gS— <qx 

C P ttfflE^p y ^ g)Mgl> 

F ttfflESfrfbg co g fljfWfflg £ MEEWffig ^Ito 

j&2 Ofrfr 1 0 0 p U y h^cOgSBT-fe^W^Jg 

351 2^<b 1 5couN-rjx^ixg<o3SBo 
1 8 <D3feBo 

[IB^Jg2 01 WfEflHEttBtt. UttiSW^V 
Orc^/W^ig:^jE-t"^fa^Jgl 2a>*>l 9<OV^fH^ 

1 *gg>3gB ; 

int sumn = int surrm-i + (SP-T 

»ampa-l) % 

pwr a d j = k i * i n t sumn s 
w^T^pwr adj ttffiE ^^/W^flE'S, 

int sumn-i tt^»Jn- 1 tCfettS 
{it. 



k i tta^y>f ^feiK-efes 

Bs«bTBjH-SW*qC l l co^Bo 

b) ijfiE^^fr^Ki^t^l^^y y^E^WCgfe 

c) fflia<»aB»ffitfc^^iii<o»^^y y^gm^^ 

-r^gg^jgi i coagBo 

b) ^BO»^!) >^g|fflfc*5t*S:/p y ^t&gfrgi: 

c) Bftia%?a^gg9^<Pfetb&^-»/^^Sr. flfiE^ 

Jg2 4 0ig 0 

Tfoimn =Tl otmn-1 + (TBn — T f o a m n - 0 * t 

j n t « r t ■ i / t au2 

Tfo.mn-1 ^P#jDjn~ 1 t^fetf S%jSfrM.ffi, 

t a u 2ttfflBa%f&fr<Q»«9(D^g»"efe&, 
[fg#Jg2 6] flffga t a U 2ttffi3 0S\ tint en. I 

teffiO. 2-CfeSffi*'g2 5<Oftfio 
[Wafrg2 7] fflE»3»6Btt» ^ElOf-^y 

TBn=TBn-1 + PQWer* (t iolefftl/CP) 
tl»t.f..lHfy/» V^g^CQP#^ffiPa, 

C P ttfflE:/ p y » Olftftgft , 

power ttfflCBfg<oattgfea^fe#Sfcfe<0^8P 
[WsfrM 2 8 3 tfrEatya6Bi>5fflE3B?afr»5g 9 KHE 

foam— pwr=C* (TBn — Tf oamn ) 

feU f oam-pwrtt^lnCtettsatEjSMK 
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g«g»bW 

mani fold 1 o s s = KA (TBn-TAn) +K 

C (TBn-Tcn) +TM (dT/d t) 

(IU mani fold-loss tefflBB^iaoi^:/ 

t^b<, Kcn^py^-a-wi^^^ 

^l<, dT/d t ttwta^feg^^ixfcg^aat^ 

buy 

fcJ:oT&g-t"3Ml3ft3g2 3^^>2 8 <P 0 ^(PV vf;fa6> 

amb ient 1 o s s = K 2 A (TBn-TAn) +K 

2C (TBn-Tcn) + TM2 (dT/dt) 

J1.U ambient 1 o s s ttfflE^EKP-fr V 

v y guanas i-t a fflaja is iz.&t>fL 5 fflia jfe 

■CfeP, K 2 Atf HW>a<-»-Wli3 V ^» » >^ 

^{-^ b < , • ta , tmm n -c<p»a»&ffi^ b < > K 
jgn*aofftft»flfc»b<, dT/d t ^fflia^feg 

central pwr=pwr*cper 
mani fold pwr=pwr*mper+man 
i f o 1 d loss 

edge pwr=*eper+ambient lo 
s s 

fi.b> pwrH6!l»^^^^<^ mani 
fold loss ffltfjIS^BO^V^y V^gfBdfe 

mb i e n t 1 o s s ttfflB^Mao-frS^I) S^gffl 



jflffcM^K . central pwr ^fflBa^ElO-» 

j v gramas a fltna^^pf^ti^t^D £ ^> ^ s 

a:jfryu3ffc^b< .manifold pwr tt^El<0 

^ygrot^fetf sBtjga-v^Thyw vtinmmmzM 

;i£;h,Src;fr/l^K:<gb< , edge p w r H:fiftE4* 

[p]cr)»v^y >^gffi^tettstfiBSii»waaojftffl«t^D 

X.e>tt5a-»y^(^b< x c p e r ttfflflE'frjgrfatfto 
W^Py»g«<^8Bj»t^b<, mpe jltillta^ 
KffligcO^y py» g&OgfcfttC^ b < s e p e 
r ttfflBI»«iBEffi«<OtW^o y ^ g«<P«3»fc» b 

[§g^Jg3 2] c p e r 3^0. 6 6^b<, m p 
e raSjjflQ. 2 0t:fb<, eper&SffiQ. ni:$ 

[tff^Jg 3 3 ] OTESW^p y 9 %K »»<PflBBr7 > 

-au ^iB^<^y^Rt/7^^aiaK36 s fltrBa±as^s 
Btjffiy^y^?&ag»»iMo-c^a6pm-r^aj:^ & 

^flttE«g4rOTE»5<Q3i^v^coBBafcj: bT&^-TS 

c. fltiE^tgl^^^^y >-^gW^fetf^B(rEtW?aa 

d. fflffil»Tbfc^<QB«W^^^fltlE^I3o»^ 

gw^*s^sew^fc^w<oai<o— a^ft^s^ 

^Jg 3 4 tz:E<ft<ojl6g, 

powe r ~CP/ ramp ra t e + b i a s 
mb, p owe rttgfgg^kStg^SfcfcOtfrE^P 

»<Ol»ftKfti:»L<, b i a sttME^y^ftaffc 
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fli<p}£atoJjvv=¥-C-fe 9 , ramp rate te^-»S% 

CP/ti.in.n* [ (S P-Tmn-i) * F 
* t a u/ t lilirtil+Tin>i-l — Tbh] 

(E.U p w r ttWE^BOfy/!) yygHKj3tt5mi 
n&^mOtt Ztctbtox-bfrZ fflBMMttfii&ltifi 
^b<> CPttfflE^o y^g>jRftftftK»U< < SP 

manifold loss =KA (Tb« -T»n) +K 

C (Tbr-Tc.) +TM (dT/d t) 

fat, manifold loss \-iMU^<Q^y 

¥«^t^t<, K Att<i»Wt-»-Bla y » 

V^j&t^K > TA.ttB#ian-C(0^fflia^{^b 

<, KCftlWyp y ^ - ^ 

< , dT/dt teflfia^ftigft£;frfc&te%gt^b 

ambient loss=K2A (Tb.-T*.) +K 

2C (TBn-Tc.) +TM2 (dT/dt) 

(IU ambient loss (l^gB^lsl^^T'U 

^(r^L<, TAoteBtgjnT-cOffiiai&a^L-^ Te. 
teB$£U n -CcD^ai^lfag^^ b < , TM 2 ttfttHE'Sia £ 
*vfc.mm*%<iMl^*\zM L < , dT/dt t^flUgB?- 

a. MtEiflggfoffTfrfcfl 3 C 



c. ftai7^-^a^^ harffHa^py^ tag 
HMtquii aniBftai^u— ttiia^- 

<3Ma)<D-7-y7!J ^^EWt'feft 5ffliaftai»£ft:ofltlgaffi 

bTllflSBT'p 7 >f A^frft < W^iM 7 {"fB^co^Bo 
[WMttg 4 4 ] iMBtflH6artS» a-ftfitE7B7 
-i* /w^^r^fe 5 c t S J: 7 #8:3: JU» bT 
V"3ffi#ig4 3tcgB|£o^B, 

4 4 i^gBiferoigB, 

^£B>$-r5fcfe»g:g>7p 7 ■< ^^tnm^sm 

n7^/W(OMfijy=Srg3SU a^^7p7^/W(DatlsB)iB 
fftO^^^p h=-/Wg)iffigc£ LTBtliB^P h=>^&m 

a«L-Cv^SW*q|4 6 ?^ia$£o^B. 
[M*qU8l fflta^gt^B^^P>^m^7p ha 
yw^giffl-r^#a : gr^^iiU-Cv^5W^:Ig4 6Xft4 7i^ 

[gg^rg4 9 1 mcwyasga** »cme7b h =» 

/vtcfe(75fe^(Qffltg-7p7^^€r'a-i-r^#@ : Sr^ 
Bo 

[g»^tJS5 o ] aafagjj£giBas> ggo/n h ^^i- 

^ixfc7P 7 ^jxfc >) tiaf g: ^tifc jj U 

[18^115 1 ] atllB^B^f^ebj-^fcfeiofeTJ^^lgB 
7p 7 -r /W?OTEH i ?f^tH jfe bfc r j: S^»«r £ 
jbt^iilTV^Ig^r^ 3(^gBt£(O^B. 

[tiaras 2 ] iWBttfla*Btt3Hfc»»iHra»ftg>f» 
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m<D&ts*m&~tz>^&*ts b^jawi-cv^WMags mzfrvtz^-^mcnmiRb irafewcfeant* 



[Waft's 3] mc«^j(OEi«^aatari»ft^w 
te-rs#«*£bfcft«u mesh** 5 * tfrEEWfcfs 

tt*qi 5l3ttt5 2 ^E«to3S1K, 

[fg^Jg 5 5 ] HflElM ^ /W* » ^ h t^fetf 5 » 

tB a^? ssb ^r^r-r & ftia o ^- — if <d l fcfgro a^j ^ 

J:Sfe(Q-efeSitl^:3a5 5Xte5 6 ^BEifccP^o 
9l* £ h Kfll*.fcBt3feg 4 5 - 5 9 cou 1 ofcE 

^a»fttc«^g?-arsOTE^aoiaiiii^ aaEA^a&B 

6 0 E^O^Bo 

[fii#3g6 3] . -»>f»;vwiKB:s«Wp^w<oa(rEiitt 

6 2 EiS<o£lBo 

[W^g6 4i -»>f »/vwtci:s»^FP#iw<QfflEaBi 

5fg#rg6 2E$go^Bo 

/WW ^15 ^«g^R]£/Sia« § » ft fcttflP £ -ft 5 
^&3r£frfc<fi:ifcffi*3g4 5-6 4Q^Wl oK: 



*I6 5Eg£co3£S 0 

aoftJEaifaig^D^ atjEA^^B^^LTA^^^ta 
[BfrftJg 6 8] ^9 yPBI^g5ig3g/Sag<QfflEa 

mtaptt, 9ftE»3J--iF«gtt^*<5^fc»?g-efes 

[ia*JS 6 91 -fr-Y 9 vMHfcg3»^ag<PfflEa 

mtaptt, atjE^3^-— y^fjg^s^^fc^fpj^T- 

[ffi*3g 7 0 1 ME1M fc*sv vClM » 

^a^rg?P>tcffi^.feia3R3g4 5-6 9Q^f^loC 
Ettto^Bo 

[ti^tj 7 11 »^ » ywW^gS^K^^^K^^ffl. 
g[feaibft^«^^-a:SWrE^Bl£<oaiBtt> fltfBAfltt 

[fg^ig 7 2 1 -fr^ ^ /wM{cgs^gg^<PSg:ig^a 
gOffiElfta^H iftjEA^B^bTA^Sns 

EifcoglBo 

[§ff#Jg 7 31 -fr-Y ^ /wffi^gSSg^jSg<QfltrEa 
H»g7 2Eto8t. 

[fgatrg 741 -»>r ^ /wmtcgsK^affi<pflftEa 

fe5fg^J5 7 2Et8Q^Bo 

^<b^{ibfcfg^Jg4 3-7 4 0^Wlo(^Ef 

ftie-ratg^jg7 5ia«^i 0 
umm 7 7 1 wrEtwatt^fflE«g^tag^fflg 

6 (P^-f*ia> 1 o{cE$£^>aSBo 
[t8^Jg7 81 f^R(/5^i^SBt^A^^E^ 

L-C fti&f 5t83t*g 2 E$£^^Bo 
[Hl*g 7 9 ] ffiE»PS^«<Q»»re-*. y » ^r^tT-r 
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imxm 8 1 1 iw»Eftai^a;<ptt»f7-» ■» * *wri-r 

[W#rg8 3] ^--IfcD^tafcUTRlX/Xtev;*. 

B» ^yf!)-R AM^S'att, EPROMii, 7*p 
#/7 ! *?9j\>ffl&to. RS-2 3 23S, y'^T.y'^^ 

as, *—#—b\ \?—s<, m^^ms.. eprom'^ 

RAM^MSO'CTfe^ ai§a^7D^7A77 
^tffi^Jg 5 5 Ett<P38flt, 

fcfeg>iaa[-fe^-»-sgsit> ws^a^^ ^{Sx. fetalis 

[M#rg8 6] T-T-p^EBSfcfettS 7 h^-r 
t7SlKlEmgg>i£&9, i:J:otMEK!)7hSrft6t 

fff#rg 4 3 5 0 E<W>a6«, 

[fjt*rg8 9] J9r^<o&fe&\ctt\.. m%zmi£&.&ft 

Sfes^asr;* ^Kiaii-r attars 9ta@co^a, 

[gj?*rB9l] OTE=»yga-»tt, fflllB3--f«g 

iSgga*l|flEfg 1 <ftg<fc 9*tiv!f-g-t~^7-£$g^-t- 



[gjj;ftrg9 2] ^Tg>TW K^mBwWtii^^B^W 

sgj-saLJE»»riti-s ^a* g c, (cats bfcgi^ig 7 e 

ltfcrj:^xy^t5 #a& £ *b l^ftd U fcgff 3ftrg 
7faigcog|E 0 

[gff*ig 9 4] ME 6 !MEjE3ftfcttg£»EHagft* 

10 0° Cjra^t^^^^^r^SI;/X^j:0 o C&Tte 
&oT^ftv^££^y:»-fr'-5#afr£ frteJMBlfc 
ffi#3g6 5^-74 (m^Tixa* l oicE^co^Mo 
I W^tqi 9 5 ] HUES mEE £ *ifcg«Sjft»i»B»IBas 

ig5 5-^74 (Ol^-f tift* 1 o(CfB^<D^lio 
[»^ig9 6] flaE^py^-fe^-g-SrlftKW^gW 
U flftE-fe^-»-B68iP^gfSggc&TJ^fl£^gcK 

[f»#ig9 7] fifJEafegi^Mg^, 1 lelXMaffiRlIKP* 
g|yf7"P7-f — /uo&feS^ JBB7t^/H*3<pj-7-- 

^(O^I73{b^tfW^9 6Ei£<Q%e, 

9 8 ] ffiE->:*y AfcEjgSixfctiHBarflM 
i-^^aSr^g>^^(lBLfcg»^4 3-5 0iO^W 

[Ig^ig9 9] BifEtiggtt, 7o7>f-/W^ 7" 
p £fi££*tfc7 , P7>i'— >>Wt73E^, 

;<y*?<D, '>t£< th 1 o£-£tpfl#3H9 8sEMcoB 

Be 

im*m loo] mm^im^x(o^— y^ 7 

ig 1 ~ 9 9 (OV^-rtt^ 1 o(^Ei£(O^Bo 
[W^iglOl] MIEjyb'a-j'H S^ixfc-? 

^{ti-SgB^rg 1-99 cc>v^^rj^a^ 1 o^E^O^E, 
[W*qil 0 2] flftE=»>bra— 
Rt^3i7— ^tlrofcfe^fltllgfi'gJW^ffl^-^-r^jBa^ 

tzmnftcomm^T j j\s*m$f-ti>m-#m4 3— sow 

^yb'a-^, fitlE^ife< t t> 1 Qg3^i|S|-Wffl<0 

^>>fe< 1 007 ^/^£:{Sx.fc§^i|sf7 f p y » , BOW 

fflE^i|S|-7 l 'p y j»0?a^^^b^-^^>fcfetCttlE3Vtf 
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a) gfgoB^aUcfet-tStfriaK^^o y ^QffigfrBEtf 

iEHfiJES:, ^ Tsamp. » = Tsamp. n - 1 + (T8.n'-T 
samp.n-0 * t i n t e r , a I / t 3 U , Cgot^t^^T 

f:/:U Tump. B ttP#jg!jn"C<oW3H-ag, T.»>.H-itt 

Tb. o t^JnT'O^Py^f^ tiBt«r,»iH# 
(g>) , tau ttfflgjg 1 <P*ft 

[M^gl 0 51 WsftJgl 0 3Q^jfe^jB^-C, fflK 
»v:7Vw:/p y fltJia^X £ t> — QO»x/^ffi^. 

fr*ru gtc ffltaw^a^ww-rsfcfeoaw^ 

(iV) /^l7-a^^%iab^^T^feP^Jn^fe^T^ 

fe^»s^ywgi«-effiB7 f p y »^Riaii"^<#^i7" 
(v) %2a*?7— gflMgsr, fltHBapjiaffl«^g-/rtcBiap 

(vii) fflia»^— ^J:S^17— »3fear#atLfc, 

[fg^ftJg 1 0 6 1 10 5 <p:frfeK:fc^T, ME 

<QjgftlM ^ /wt^Px.T1f v^/v^ p y » tctex.i" /foaiS: 



no <wrEfta«^offl* fefegj- zmmt, 

(x) ^y-a^s:#ia-rs r. & < astp^^g 

(xi) mex £ o^-^^^^Kt^-r^f^a^ 
t5ttiE^:^ai^^ v—frb m.m^(o$&' < v - a jfc *m b g i 

< t IZ£ oT ^W?&a^<!7-4:8feg-r saw 

(xii) y »a^^^fe<o»^/UglB"e<P?&aig£fr 

(x i i i) 4»W?&a^7"i:?&aKBff^^<Q^Bift^ bT 

0 7] 7"fa«R^iaatT^ 

(a) ^iffi ^ ^Ti W IfcM^ p ^ ^ 

(b) jftfc±&±&to\z.&&Zti&mm\sXB&l£1ri&'* 

(c) ^3 5° 35^10 0° CT-fe^i^^» s 

(d) ^jE^^T^^aJ: 9^Sig{c^p y gg>fig3r%F^ 
0. 5° C<P^ i Brf'rC3 5° frbl0 0° COttBT 

[fa^jg 108] ta^jg 107 ^ yvasatz: js 

[W^Jgl 0 9] gg^Jgl 0 8<0Wa»>f»yv«Htt^*s 
i/^Tx OTEiByjtt, iSlg^2gco-7^^p^^^^u-h 

8xi2 <D&mnm x v 

[§a^jg lio] ta#*g i o 9 co%i-»^r ^ /u^Btcfe 

^T, ffiiat > y/wy p y ^ H 5 0 0 6 Q 0 !7 y N 

[§g^jg ill] ga^jg i o 8 cpj&i^ /i^saKfe 
inmtmi 1 2] gg^jgi 1 1 <Dm&<< * 
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Bo 

[if 113] 1 0 7 o%h^ ^asBfcfc 

cp»ggp< aftjjr »JHji "gTflB <g»P«l — >^ JrOB U . ^py 
isrftv*? ^;u<p%m £ , BSKyJo^Mfflo^p y ^ <oJg^ 

Wo 

m&m 114] fii#jg 1 1 3 0 9 /vas«^*s 

[gg^Jg 115] gg#Jg 107 <PjjftlM 9 /l^SB^fc 

w^i 1 6] mm, \ 1 5<o>i&»^»^aiBKfe 

[W*gl 1 7] msgl 1 5 oj»»>T ^/vgBfcts 
fc, »^/W!>j/W(DiByjfe#tf^Py^Offi5>Ofcfe 

[gg^igl 1 8] ta^Jgl 1 7 (PjftlM ^36BKl:t3 
%IB 0 

[gg^Jg 119] H^Jg 1 0 7 <pj»»^ ^ ywftBfcfe 
^t, 10 0° Cti*b'J>< k hfo4° C6g><Qai"C, 

tfc4 0° ca>p>4>< £t> 2° csi^ot^g-eatigg^p 

y ^ (Otaa^rT^-t"^ r £ ^T-# jay tf 3. — »faW7 
v:7?&a^«frHtcft{B^636B, 
[gg#*g 12 0] ga^Jg 1 1 9 (PWtoM 9 /HSBfcte 

5$£7%ga?'J£fr U ^offlK-frVTVi^p y » ttlffiga» 
»«^y v^a^-v^^^^g^|gBg?ixS»» 

^ ^/uRtfr^ y *?frai7-* v^/uSrii bt^Sffi 

[ mxm 121] gg^jg 1 2 0 (omy-j 9 gummas 

[ggsftig 12 2] WaftJg 1 1 9 <Pf&»>f » juSSBfc 
as-?#S36B, 



[gft^tJg 12 3] tW^Jg 122 <Pjfe»>T » /l^Bfcfe 

ffltag]ta^t6anii&tt^py»ofcfe<o»gc<oaa 

-y— ^fcgr^«j-5»B, 

[gf^Jgl 2 4] fg^rgl 2 3(DjjR»>r »/u36B^fe 

B t ^Tt: ^ - y (D 7 ^ a b - ^ J: 9 fig 
6^Bo 

[gg^Jg 12 5] gg^trg 107 <P&1M ^ ^feBfcfe 

[gg^Jg 12 6] gft^Jg 1 2 5 »^»Bgis 

«fca^e>ftS36B, 

[gg^Jg 12 7] gfi^Jg 126 coHR-»>r ^ywgSB^jS 
[gg^Jg 12 8] W ^Jg 1 2 7 cOlliH^ ^yugB^iS 

yvt, fltiia^y^-^^i 00 — 1 io° c<ogffl<Dfflg 

[gj^Jgl 2 9] gg^Jgl 0 7^12 8<PV^f*ta> 
^ ywSSB^fev^T , flftEap{tft#a=Sr»]Wi"5 ^ 

[gg^tJg 13 0] gWat*g 1 19^^124 tt^ 

^cD±S<D4 3 ^^tc, ai|g«qi(ow^p»^ 

x 1 2<o^«giB^Jo-»^^»^^Sr^fflu, flfria^p 
y»niayuaraia-»"SJgiaffl«a:ft«b^ ffleawiagtt 

(b) Sg«lia^3 5 — 10 0° C03§-£\ ^ffl^^Pfo 

><y^?fefflfe<6^i a ap^s^>ry^?&a->^7 L A j:. 

(c) ttoR/St^ ^yv^^t^^TO^t^t 
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(d) loo- cfrb\-±'p-<khfo4° cm><D. 4 0° bmm*i-os»k zhxnmtpwmzmvxisy, &m 



(e) :/p y ^co^py— ^<otzrb<nlmms— > j:. BSfg 
{IbL. ^D^->^-rAit3 5-1 0 0" COi&iatrjott 

(I) MEt/p y 9 <D±.jj*m\M.\Z.&itL*lW£tofrJ}'<— 
(g) fltlia^^— Sr±#L^o^7/<— SrTEfeU £ t> 

i30 o 0^7 A<p«SLfltefrLTM— 

Cco4^rti-C3 5~ 1 0 0° CcoSfcfflro— ^tSgtd-frV 

[ffi^Jgl 3 2] f»at»ai 3 lcojjM?->f »/VgaiKjS 
BilEflPgTJ^— te9 4a>E> 1 1 0° Ctf)fejiO?a 
gt^iertri-Sr fca*T» Stalky ^vfrJUji-safe 

So 

[w*3g 133] i 3 i o^-r ?>v$kmz.te 

[Wt^qi 13 4] fB#g 133 ^^at^fe 

[fff^iI13 5] §§#igl 3 4Q%HM' ^yuSSB^fe 
T^&glT^ ^^M^W^ff T^o^/^ T^.^ai^-v 

y v^ai^-v^^uj:, flats? VTVftaiT^ >^;^;w£• 
im*m 13 6] aftE»»w» s-w-fcrnz. i oo^ 

1 3 5 K:Ett(PHfrfr-Y ^uaSB. 

[fit#igl37] ^^ig^^jxfc-r-y^vro-^-Y^p 

u 

*k i-cmes--^ ? p»>f»— twytt, n^co^f 



as&, gtns±SBgw<ogapassB^>T^<aBi'fe^T, ta 

fltltB2ogg^g>fiic'57 , 7^7 v -i' yj'ili^fgll 

we— ttftft n u— awn, na^iov^ » p » w » 

u— h to^j:£jjltt^fc5 8 1 2 m<r&3m<r> 9 6 <Q 

tflE9 6^T?<0»-y^^p»-<»— Bfcisfg^ 

ty^K«»U ■^LTfltlE i &^^■vy7•^, ffitEWgHf 
flfrE2o^oeB^P>Bfe57•7^7 L >l^ y »at<Q»j»g 
1^9, -ebTlHrEtW»»/v^<Mg-f-5j:». fl(lE2o 
g>§P^a^fifeS7 , 7^7 ; ^ y^at(Q«^fS(Og:±«8SBJ: 
9flfe6»fc±3frfc%iB-*-5lMP'Ml 3 1 i^E^co^^^ 

[f»^J5l3 8] fltlE^^-g?T^g3jf ltHLtt> 
fltlE2oOgP^ibfig^7 , 7^7 : --i' y^StO^Sroft 

m-rzm&m 1 3 7 ^e^cq^-9-^ » /hkb. 

ISS^gl 3 9] fl&E2PCQgB;fta^/&57'7:*.7V 
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1 3 8 feCtftg>H»W 9A&m. 

94 9 — 9-7}) V^g&9 6*S-eil8< Sfc ft 

trcEfrw » a94 9-&mwte. *<oTRmzis\,*xa 

«E«Wtt, -M^h^-Wj:. HUE M—t^T 

U IWE^awiaigtt. MEg<P±aWB»ta>ftgJ: 9 t> 

jr^tt^BL. iftEftffift^iBgSHfcgcoiii;* J: 9 

fidE^u— h^B^^t'-SISL. ;HlE7CgBt*)t"gag 

ffiE-ftSn&KSttfttt, 9^94 9-7 

U— hg)7%5ft jrg&ttaSfcS 8?f 1 2&)<OfB&\V> 96Q 

*UTfflEM^ftg.E9t>'h>3<<CoT:te 

9, 

[w*gc 14 2] fttiE h u-awrtwjWE^astt. n 



[fflM»K 14 3] fiilE h hattf, RtWfflE 

^i^u- nwtp^taw^ atiEgoMgj: 9 0 . 

7mm^<fi£o-Cl/->5§g^:Jgl 4 2 fcE3e<P36B. 
[f»^rg 144] flfrE h is—WRti* gfcIS] h u— 7* 
u— KWQTWKfiot, fflE^««ogiJg>WK«Bcfl!> 

2{ftiiggWi:l^^%^@tS:^nTi/N5§B^ril 4 1 in 

[HMPg 14 5] flttE h u-3B*m, gfelSl h \"-zr 

> KflSrtfclfcft&tf J: Sfcfifeo-Ci^SIINagl 4 1 t'E 
fl>*.bitfc4><e< ^20061 Pggfr^U <ErbTllflE 

EffiM*=ft#^hv— fc*a»ft"CE>Jx&i:»fc» fflEg 

j-g>J: 5teJ&QTv5fjMPgl 4 1 fcE^tpSSg. 
[ifoftqi 14 7] fflEg tt> ttrE h u—yu— hUW 

14 8] mrnrn p sb ^ flttE»n. ^-g-r 

Z>m. fltrEiSflMlfc. idEM--!!l>t§Zi:Klo^l°l 
jgrgtHSJ: 9^§BtB^jxTVNS8g^iIl 4 7 (^Et£g3^ 
Mo 

[Ig^rg 14 9] fflEgt^x MEM P SB^teB&ft b 
r|146 t^E^^^B, 

[ta^jg i5o] gfc, fflE«WA^tftE-y<r » p » 

^»-8Wffj:9 6^^xa{libT^^fa^Jil 4 11: 

[I8*3gi5ii nwa^fflEaBg^rtB^^ 

^§8^1 5 OtcEiSO^B. 
[ta^igl 5 2] <WE»=»-r y^tt. t>tE#gj:^{^ 

^^8f^ottfl|ioTtt|g>aftEff ^<Pffii~S r. fc SrBSJhi- 

^>§a^i 5 i icE^roj&a, 

[it^Jg 15 3] ffiETjfrfcS«£frfc»lffWft«frfr 

fflEg<Q^)jg^^S'>— /W=£r^fi£-r6ia^tgl 5 2 
t^E«g>gHt, 



-92- 



(93) 4#§8¥6- 2 3 3 6 7 0 

[W#3gl54] 1 2mcDlfiiZ* J r ■v7**t>f&Z>yj\' [IB^l 6 2] llflfS^-frfcSffi;*;^, i&cDm, 



flgfifebTVN5fil*3gl 5 1 KK«t(Og«. 
[fW^Jgl5 5] gt^, 8ffl 2yj<Oi6»gy | JfcEfll 

g*tfc9 6fig)!>xx;i/jrtLfc7'7^f^ y^ja<OS 

hi/-, OTEftttrJ^ RtwwtE9 63Eg>gfc*a»ft-c*r 

gi^oTfe"?. I|B«»<P-W»p»>r»---7 > W'-- h 

&mi$.-rz>m&mi 4 i teE«g>£«. 

[fifcfog 15 6] fttlBa^-Y y ^ttfflEteiEjfrlqUPjg 1 
[MMEg 15 7] MB** yT'ftfi- -RXMBMLTISO 

wmt)\^£K>$£.w^Wibte^x\,^m-&m \ 5 6teE« 

[jfr»3g 15 8] tfJlB^-y y ^tt. »ttft^g?gpmB 

^oTVN-Sff^ 1 5 6 fcgaSiPgStB. 

[hmsbi 5 9] ffiatcwiiBb-ceyj^nfc»»^ 

T, 

T;frfcgiBb*bT-frg>JWBK:»ofc**-- 

- ^ t^i J: »9 . tfHaWEHffP^-<ry7 f 3itg?|gi-Sj:». Bi 
MK*W:/gygfcaftfcU ^bTlifltEW 

[BMBB16 0] flME(MB«B»tt. WE*'*— fltf 
IE-W^p*^* — h€rB?Bk OWE*'*— <PT 

£ tto-c^&m*qi 1 5 9 fcEttcp*'*-. 

[gff*igl6 1] IfflETlftSPflUllfltt* fflE»BW 

OU»Qj: bfc^3rtfc»-rsofc3Eft£ttoTi** 

ga#jg 16 0 \z.&ML<nl3 s<— . 



[gft#ig 16 3] BftE^-V yT'fc. tftElltlEMErtfg? 

^iSg^J: 9 t>ffi^?aa^-»-5fefe(OAP^a:^»{Sb 
Tv>5fg#3gl 5 9icE@Q7J><— o 

[w*gi 16 4] swafrgjfcarp'aa bfc, <fb 

[fjj^igl 6 5] ISR*CgttfrbfcjBlg»»fc, B& 

nafl&t*» bfc as 2 iggga- £ £ jmib u 

^gg<D^fStcfe'VNTlia6<)tcfltiE^2^gE^.t: 

[MMPg 16 6] flMBflUBBttg? IB 2 gagj»tf 
^E-->-/W>£r^-r^#^y7'^S^-t-^J: 
^oT^^^ro^^gl 6 5 ^E<ft<PRaagg. 

16 7] fflffiKa3g»*r»art-5*^frfi<P 
»&R<Bg«<ofll>EjBia»Bj»i:KJ:»>lBgSix 
ii^l 7' jrj^o-CV>Sffl^3gl 6 5t^E^tO 

itmm 16 8] ^tam 1 

V>-C. ^0. 23mm (0. 009inch) Tb^fHo 
0. 3 0 mm (0. 0 1 2 i n c h) t ftoT i/^t»^ 
Jg 1 6 7 atORlSIS. 
IHMSgl6 91 fflEjB2gaK»tt. ttttoWfffifeas 
U^Ti^O. 3 0mm (0. 0 1 2 i n c h) fc^tV 
^>ffl^lg 1 6 8 teEttORJfcgg. 

[gs^jgi 7 0] u-^iam^sm^y ^ 

-f y ? (^J: 9 Siig^ttfcgg^JH 16 5 tCgEife<£>KJfr& 

[W^ijl7l] ^y7"pfcruvt£J:i?aHBj?ixfcBt 
^Jg 17 0 teK«<PKfR&3S. 
[ W^Jg 17 2] tWrERrti^iS^ » ^ ^tc J: >? 

ffi'te^-yy^feaWb-Cif^SW^gl 6 5irlB«(Q5g 

[fS#3gl73] HE#-»y^a>EjB2glB5>g?± 

l^#o^ffi^t'itx.^>^^^gE^^rbTv>^>g»^Jgl 
7 2 t^§a@<73RJ^^^o 
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[JSWOBUPUSiRW] 
[00 0 1] 

[0 0 0 2] 

*vy 5 fcfetii* 4#B'Jfc«^Lfc 

fi, iS*a-t*'<#DNA*5j:W^< £ t> 20^7^^ 

t^^^^i— K d AT P, dCTP, dGTP 

*sitfdTTPS:S§t5o T^-f-*'— te*-y 

DNA^y ^ 9— *0#ST«-iaS*ia^*3<tt^pHJC*5 
V N Tx e«Ufc*#. -frfiSoHtt^fc 

[0 0 0 3] /Ky -tf3t«lfiJS (PCR) f*. 

**>r^ y ^^oflfcftT?*)*. -r^to*,, dn 

*^cDDNA(Otfbi/>3 tr— £ro< 5 4: 

xs-efo^o i^-^e^-f ^ y v^sc^vn-c, pcr^ 

•«DNASr»iBi-6fc«)(Oi*v^iafl£ (>9 0°C) ^ 

fiv^jaflt (4 0t^7 0t) Mtw^yy^^ 

• • DN A * • if-f ^ 7 — 

(Perkin-Elmer Cetus DNA Thermal Cycler ) ttu 19 
8 7^w*A£*bfc 0 



[0 0 0 4] PCROfcftcOJSJStt, mffi, 

[0 0 0 5] ffllxJi. b: hoyyA^n^x^ M-io 

(STS) SrfUffl-fSrfcfcio-C, *zfr<«iMs-*-5 
rtm^ 0 ST Si** PCRCJ: 

[0006] pcRcDnncom^mm-r^^ivx, m 

-Y^ y V'^Srprffit'f Slid*9T*<, a»o*fc««8* 

mxm^^x^ hsr«^-f So 

[0 0 0 7]-fc PCR(Ot-7^^!)y^li 
>"&T^ip 0 rH^cD-f v^^— ->a ^ 

*<R(^Si{c3MBI-r5fc*ot^)-efcS 0 PCROl¥*fflx 
P C Ri^^^^gt^ J;r/S)S^#, 4b«: 

#rF|g 4, 683, 2 0 2f, ^Hfl^WS 4 , 6 8 3, 
19 5*. EPOM2 5 8, 0 1 7^^4, 88 
9, 8 1 8* (Ta g*y^9— ^**<04WIF) *5J;ae 

t^T(Oft<OPCR(0«f?F (ttMHA* ^-^^ '-^—tK 

[0 0 0 8] PCROlWtt, *1WK«i|&L/t/h*V^ 
r^^j DNAt (53 — DNA $r A# V ^SITPI 

*1^-<^/W^*Ei"5DNA^SS:2«»J:U m 
Z>#ffi<D rfilftj *fc(^ ra^F-j (7)DNA(7)®(7)^ tr°- 
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[0 0 0 9] &M$)tj:PCR<OiBMl}-4 9MZ.m*X. 

JS»^»tf>iaS4r3 7"CKT*1 * LT 1 #IW{R«r LT 

£9 4 < tfc_Bf i^cfcoT. ftOPCRt-i' 
[0 0 10] -HRlc, «WfflJ^*^*A*i*5i,vt* ^ 

[0011] 

ft $ ax*: p c r oft-§5i-^^T sj&m&m i^ty 

100/il -efoofco ftffiWfctt:* 5*H«ttK 

LTSiSS^te^loyu y^^^KWo^ai/u (w 
ell) fcP^TLt-S ASttTV^o PCR7*ot^4: 
HiS-r^fc*^, PCRynh3/VW77'f^tteV^ 



r^metij pcRSrpiffii:i"Sfc*^ rite><Di&£o 
[0012] %£&<D&ifc<D?&(Dmxy <otzft<D^ffl<Dm 

4 9^94 ?—y"u— Y(D7±—^ y ho^t^BBH^H 
fc9 6 0^W&iR*i"4fc«>»w+^^:#u^JR>^ni 
y^Sr^i-S^fctt, PCRf+§5i-£oTi«&l-Mi£b 

£HT^6WCfcS. ASttKJi, ^49*949— 
^ix— M*i, 3 + (9. 2cm) ifsis <fc 5 

^fyf (12. 7cm) fi£-Cfc?K * Lt 9 mnHZ^AK: 
8 !)x;l/X 1 2 ^ ^ /KOf^^O^iJ <D*P\Z9 6<D[H— <D 
^^x;^tt5M/-tfc5o -*>49u949— 

(08 X 1 2co^^/^0?U4: ; ^t"5o r^SflBO-^-Y ^ a 
[0 0 13] — -^4 9 u94 9—^\y—Y\^ 6t 

94 9—^^—Y<om¥^^xin^<Dmm<Dtz.^b\z. s ^ 

94 9— h<D7*— w hTlSg$HTVN5 9 6 

^-coew^ov^-cra^j- p c RK/s«rsaft-c# s^i 

[0 0 14] *>*>^)Ayv 9 mmco4» 3^^(08 X 1 2 
5 tr?u y 9 Sr#flPKfta^»HIR* ilW&aiT* 6 P C 
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lfc:, :/ny^o*#v>?&i$fCftte, :/ny*(7)tfiS£ 
ft £ &Stt »4, -TIB 4 Pfi# SriSS ;t fc tfi«*JE7i s 7* o 

[0015] #^«^Wk>«jS4. iEtt*ia«f- 

£r$av ^BtraT*^i^s|•y o y ^ d» <b ffiA 9 £ < -Cttfc ?> 

[0 0 16] jtt©sam*fctttt*<D**T«-C3*- ^ D 

y ^ * <£>ffi* wAtwtJVNTBr^^ttfc^ i 9 fftfci/MtS 

£i/^rt-&©7*n y^£#l^oT#&-t-5i&&<fc)E£3l£ 
755 WJlsf^n y*<0?fi&&^telM'*A'i-SEji& 

tt, ^ny^tfro^viERit-fefcor^ifiEi-sjaffi 

[0 0 17] 



(BiKHUti 7° orlltttoHfirftiU, i*** 
^"n y ^co^^co^ffcov^-ir 5 >^5rB6aft"?)7)5 x -f^t) 

SElMSirSW-fSWft^W^wfflfSB:. PCR©* 

n^uy, Mxll 0. 0 09~0. 012^yf± 
0. OOHvf (0. 23~0. 30mm±0. 0 3tn 
m) ©ffilroRi^S^iOlI^^toH i mo n t 
Pb7 0 1*»e>tt^*LS. ±"9»*L<»4, 
0. 0 12^Vf (0. 3 0mm) ffcS. 
[0 0 18] »*U^aB»lft«K*v^'C, WBHf»4, * 

-r^f 9 n^-f ^ — h©7*— vy hCfc'V^Et 

5. *%Kro«!c*{4, Wf^n??, WsMffJaiVXi* 

coWLVWrt. M?£1$Z.Tf#iMmSi. fSm^-^9 bu~? 

[0 0 19] Cd{^M^$tt^^B»4, #^:coS*;i|sf«r« 

^7)5±T-*--5„ r.H»4^y ^7— SJt^SlSro-^-f^/w 
SriSCTWII-efcS. iCgtll «-f*^v^/U 

4< Lt, Wi5 kt-— aga»t>«>i 0 0 m 1 ©9 

©96 !>s;V©v^ i? xi$4 Z—T'x. — h©7*— vy 
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[0 0 2 0] *fc. *I8SI4, ^-K^W^JpSft^nfe* 

9 6 ^ x;K7)v^ ^ n^-f ^u— h<Dtcisb<0 
W!f55S*5±WJR«l<Oj$«<oSldS, <£V^-CW ^ ^I^ 
[0 0 2 1] £«b^x ^S^TV^fWo 
ba*o«*i-«IB^Sr*bfc, PCRtt»Sr»lflPt5*f 
fiSrffiffiL-C. K^#SE-f y^ra-t-^a yfi*K 

jRHlcli Lfc 3 ✓ - y © t - # S:SI» L, * fCK» 

iibT«ft#<^ix£^— h (gate) u 8E#o»eh 

[0 0 2 2] $btC *56Ktt, KJp|-Sr-tixe>(0»^ 
U ^LTffl^O^y^fcSHteU ditto** y:/ 



[0023] £e>t-> aa&SHfcsettwu t^toiw 

fl 5 £?£SSJ^ b fc WH* ^ o y ^ <t> U o 9 Jf L 5i A/ 
[0 0 2 4] 

[ safety ] mi&&m-tz>k, ^^^ict^pc 

R Sr^JS-r 4 it <o =1 >- e° 3. — ^ of+3£<o 1 

tt, K*5 <t t^T* ^ >^ W ^r^tfsffi^ 1 6 &m 

^^^Wtt^^ 1 SSrSTSJW^^tra — ^2 0 

«f*«!fa3sii*fcttcpui:i*-s) ^a^-r^o 
ttcpu2 0tf»w^P!x^ 1 2^>?aa^-r^ y v^^r 

[o o 2 5] »^u^nitefig^{-*5t/^T, ^^s^e 

2 0 frfco xi/^ hp^^^o^uy^S 

it Sgoa^ co e - * *3 ± t^mco®^- flttiftM is* *r a 
SJtft U^r UTtt^ (Oir SrBttf 4«*«t3S3ea 2 0 *5 
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1 0&5W:/n3/^ 1 2<Dtp\C$m£frfz3rV y^tt* 
ffiv^TffO + fcffrjKU ^LT^^fc*^— 1 4 
teJ:9»B£»a>fcfH«U * bT«D*»**tfc*^— 1 
4 tt«T»-iatti"*^9^^-y soffit ^"C h^-tS 

^fcJctflggfti-J: 9, K»ft-fr«S:mA9i-*a 

tllioT, «E«ife<D«^&ifcM-5. »P*&£*l*:;& 
#10 4°C^/c^S^®^^«^^^@S§^^ 9 

[0 0 2 6] t^fcigf 2 0(i mm£frtc*>s<~ i 

4SrBff^oiaS^*6«F-rafc*^ iSMS* 
tf, gft*<O^S}££*<o»^*£:* 1 2 

*W2 6*3^15^**2 8&mx, aHswi-iias* 
•r) %m&wt&<Dffiiv$:fam-fz>o ^^fta^-ry^ 

/I'&i&mi'X, W&-?w2 1 2£iibT*#Vv(WKO 

Tv Kfi^py^ 1 2<offlLffSr«iSf-S<tS*Sa 
:^ft»fl!fta«ttK»:/u y ^i2t*3 0 £:ilUTA 
0, ^Ltf 3 2 1 2^tttlSo 

?&®?KSiJ^Iv'^7 : 'A(Ol¥*EB^[gl4 6l-^£*xT^£o ft 

[0 0 2 7] ftStf>t-S4, tW^o y^l2 coftSPt-ffi 

ffl-rsftasfttt. ±t uTTKt^^i^^^y ^i:*^ 

ttS<W»fcj«6. fta«ttJ*Saft»3 4»CJ;!9fta* 
*U *LT»SE«»3 4ttK»^ r c'y^ 1 2d>e>«ftS:tt 
aUfcftfltttAAiff 3 6^5)gtti:S. M»3 4 
tt, ft£PSlE4 0d>5>A*f 3 8Sr»-CJEaS**tfctKflc 
07u*^ftaa«rS*ti6. :^il4 0l^y 

^Uyf- . 77 V4 2*5«£t57>f y^AP 

i7^x^-4 4mn 0 ftai^@4 0i^, 1 4 

6«rftTffcSdft»3 4*»e>S*ti:ofc7U*v^«rffi 
«#<o7 y tt7 *B84 4 Kisv^ 

» D #S€ff 4 7 J: ^ 7 yf 1»S * o^: (O 



ST15«3 4cOA*^5{-JlSS^tbSo 

t\ jiatt^ifts^^aa^s^fflsttfcftaffi^^K 

7u*ytt»Bt4±5K45 0 2fc^"e. JpfflSitfc^ 
u^-yf^W^f 1 6£r&T»a£*u tbtff 
®$Mttfft;7>i'yfK4 4 £riiLTifgt£n 

77 >4 2*47^ V»«Bie«4 4«rilLT^Rl4 8 

bjBia^^i:^***^ ftaasK4 o«3 o*c^*5 

^T4 0 0 17 y htfMKtfSitM 0^*5^X1 0077 
[0 0 2 8] bv^3QlrtB«fc*5V^, El 1 <B»W4 

^ie^asixfcfRu 8\±s^i/>"yft\^$f£^ ftfl 
*ixfcftip»*fc^7 i^y^r i -D<Dm?jifrL>m<Dmffi 

TKs*i-^#fc<7>"C&5o lav^^0P , ^I^M^0^4 8oSkm 
14, WR|coSK»SrffiiiU"CJKAS:KJt'rSo 
[0 0 2 9] -ftoJfcSr^u^ir^lfcbfcft, ft£Pf&!4 
IR3aft»3 4^W5 OSrStat, ftatKSJWiy;*^.* 
i-S^A 9 x r. rt« l 6 ^T^-^A^fc^-- 
* J; 9 !fetf> ?>ix4 P CRt^f 9 yW)*3£*ftJPSB5frO 

6o _bSB<OJ;5te^ PCR^Dha/Wi'>4<i:t)2o 

<Dmt£ z> x xf u tf l wf 3 o<os# a i-*5 ^ a 

/i/ftHi it*Six-c*5 9, rrT^te-Y^*^— > 
a^l 701194^^(^^11, ^-T^ 
y ^-f WV'^a.^— >a yi2 2iiIMi£ 
OBft (2 5°C-3 7°C) K*v^lt*U, ^Lt{*S 
-Y > 1 7 4145 O'CttffiOtfiS^iSV^ 

jofc-r*. r*te><oa*tt+»^**9. tt^ots 

^7 P ft*Pi/^7 : -^^ Rfi^n?'* 1 2<DU&&M\<^& 
B.tDW&'i ^^r^^—^y 3 v^?> X 9 (£v ^Sco/^-T ^ 
V P^H—iss y>f ydf-a^-i/a y*s itfttfiY y 

S!«)ici4, ftattoaucfti 0^2 ccofti-cfcs. 

ftatBc*? 2 0*C-C *ix«*SJ4 0 07y hOJW 

«r»W>^ny^36*6i5S9a-r^i:* $ "C**. Afflttfc 
tt, 7^7 p ft»^-W^/^Ovf-^ fta^^S.A*5j:r5 
ft»ttO«»»4, 5-6°C/#<oe°--^ftJ|l^^«ilS 
Office (100^:) f=tifi^*5V^-cafi!c*ix, ^o2. 
5 °C/f><o¥-^<D&&m&&&W7u y ? ^^SSr 9 4 
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[0 0 3 1] SI 4 6C*t±5Cs 7g>zf4 1 t*iI§i§tT 
@*3 9 (1 3 0ml(O*a) *»bl/2>r^« : Srtt-C 
9. -tLT*ixSrl/2>f >^»«rj|8 
T5*0£«4 7— 2££ 0 ^4 1 ttftffl}K*>'<-1 f ^4 5 

^■y v^/V4 9$riSbT— S^gftnt LTffi[p]-r^o S 
4 5*(Ol^ftO»ll S£9#5 1 ^ilt^f 

#4EE**«i«fU c5Ut^54ift5CPU20 

(0»J J »T»-2ttliS<oy uy-f K^tb#5 5coA^5 3(C 

<DiBA^{t<o^fffim^v^t^. cpu20«yuy 

[0 0 3 2] /^T^iftS^fAll ^ 1 

2 ^co^r^^ai^-V^^4 9*5iUT?&SnSjxft: 

1 2^"b-Sco/jN$v^a^^?l#Sr U c*u* 

^^^-f >^iryy yhofcfei:Wsf^ 

ny^ l 2(C*R«j|^Sg«SttTVN4. T*iftiBoSE 

n ypummnm&zhox, ^-^a^pcr^. 

[0 0 3 3] ZW/U^y— ^t— ^ 1 5 6(4111 1 Kfc 
v^CPU2 0J-i9^^5 2S:S-C»J»S4x, *rLT 



#ti&-t-sr t*5-e*So L^L#a s ?>, 

^ *5 6 P C RifiH^teSSrteotWo-tix t Sfc h 

[0034] CPU20te, mifcis\ f ^XWft7u<yi? 
1 2 oAJRcofflff SrtfiS-fe^— 2 1 *3 5 2 

5 4feit^?&afft»JW^^^'^^>iaffi"fe>'*"-4r^ 
lT!S^t^ri:^J:oT, K»^n 1 2<DWM& 

T6 1{:/T^ti^ 0 CPUH 13 1 iJLjo^T 

5 6 J: (9®*0t6o £ CPU 2 

0H7^>5 8 ^A^t^^7-Y> i UI^'feyf- 6 3 

^PCR7 P nh=i;K #Jx.{2, -Y y^ra^-v'a V 

•v/U^S—^Wft?* 7^7>f;VAfc-^ 1 5 6<Offi>* 
5 2*«-C*0*.S«^O*S:W-3ffU, * 
LtftaMfty^r A 2 4 f^^t y u / KfBft* 
5 5 SrHBBi-6?&a»»J«i«-»S:^^ 5 4 £rig-C$S£L 

[0 0 3 5] El 2 S t , tt»^n y ^12 

ffiHas*3;h/C^?>o KJR-^n^^ l 2 0i«j(4, Wvn 

ks^d^ i 2co4 , tc^$^c^-rr^^ai^^^ 

$i^-Cv^-Ct>, 151— PCRt^f ^^Sr»R-fS X 55-^ 
-^6^^:14, HS^ny? l 2o|:t^tW^-ot 

- 5 Lt^f^WW^^tfcte^W^x/u*^ 
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[0 0 3 6] rSt^J PCRiPftfiiSPCRfifO 

ftmtfift&tZo z.<D&ffiK#>\,^x, r<oettttattD 
pcR*««ra*s^tmi(i(-n»"*-*ri:-efc*. *^ 

CRt^^^ttt^C ^y^HoSWDNA (Ktft "DN 
A" te£fc "RNA" ^fiSfct-SfcaWSnfe^) (Dl 

[0 0 3 7] »^Ote<Offitt, r^jfcj iftDNAS:* 
^ W7-^^^g^co^{cA6 lit 

«fcffl*Lv^ WKDmrnmn, m*(Dmnfr&$kx&>z> 

tc^tcii^/^T^— y y^fiS G!1t5 0-6 0°CO«5 

[0 0 3 8] PCR*IBa s ©»rB«8t H I VtfC 

(D^m^^X(DBWinm<D~-^Xh^tts PCR 



<ZM 7 ^ LTScttJc PCR S:KiS"Clllfi 
(4(07;v^i;A, 0»Jx.ff* 6 0 6 1 7/1*5 ~£ 

[0 0 3 9] Rfi^ny? 1 2<Oj»«jW»tt/h* < Six 

nmzfoz>o ^h<DK<D\,^<-o^i^mLx, 

#&%WmzJb*>mi : tl>Xfl-lR<DMs 

*75jEffiia*5 it/WSEISr^-t-BI 3 8 S:HR#J;i#fl8-J- 
S 0 #J;Ltf, El 3^22^3-3' a>S>JLfc 

w^vy* i 2<^fiijffiiattra— T*?5o H4ttia2<o* 

4-4' A^flfcKfl^oy^ 1 2<0^9<Ofi4ffiE|-efc 

s 0 Bi5ttia2^i»5-5 / ^afcKS^Dyn2 

DOftiJffiH-CfcS. H6ttBl2(75iBl6 -6/ fciSo 
-7' CftofctW^oy^ 1 2©»rB8Tfc5. H8 

t^E!2(^^8-8 / Mofc^o ^ i 2(ommm 

XhZ> 0 

[0 0 4 0] KS^oy* 1 2 0lfl«Itt, 66 t 6 

8 tT*ft^^bfcR^K*)-l>^/K0 8 x 1 2W35S 

° (OASt^HWIr^tiX^X. *KW*onlBBW»o 
^at^ScLT^^o rixttBI8J-*5V^aSDw £W 

So JJcv^, 17° <DJ3*}1/? — S:{£MU-cn«8 
^|g6 7«r«5/*i-6. 
[0 0 4 1] #««93iywoji£tt, KftVco^sttl^SS 
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rasrsetu ro^i^^r, «7 oo4»«c#«E-r5 

tt^5>«dsif uttJSix-Cb* 58ix* s *)5. 
[0 0 4 2] JW»»fc, *KWlito»fl?t6K»5' 

* bt 1 o^WJPI-ff^ffiSriiSSWeW^^ci y ^ 

£6Sih -tZtzibco. ^BfcH^-e&So ft/hoRltotK 
^Ftt30g"Cfc!?, ttt»4U^Ol/^/Wi5 
0—10 0 gtfc^o 

[0 0 4 3] =.tV<Dm\±. 0 2, 0 6*5<fct/0 8 

»c*3VNT*t>J:<*S*tSJ;5^ 2 o<o«tffi 
3^7 tS^^Ti^&o Ceo 

<^7 SO^Wffitt^^ny^co^ffcKtt^^^o 

tt«3p|-^ a y ^ co* £ co^) 2 / 3 M fc>fc o T^IS: £ *lT 

h-r^rtT*fo^ 0 02{C*5tf6,£8 0*5^1^8 2<Dm 
<Dfy*?7 8<D$bftte& 9Bfc*&ix5&JR<Ofl:H 8oO 
3 — 9poB*»"t-ayiJt-J: 9Bfe**ix54fe 

[0 0 4 4] 0 3. B6is±t*H8&*M«-*-6*, 

*yu9 1 ~9 9*s#i£-*"5 0 8 00 5^**0 

?LBB»tffittJ:<»bixT*5 9, SW^o i 2<BJ£« 
SI 1 0om*5*f*tiE<fcftv^»^Ko-t-Ctt?L«: 



SW^n 1 0^Sai"^wi:4:B6iLbfc 

[0 0 4 5] ^WT^a^-v 1-9 911 » 

&*Srt£T£*2>r.£fl «?;uf-^-yt-# 1 5 6Sr 
t7i:ULt^ny^ 1 2i>*h<Dl®&9*&£.tl, 

[0 0 4 6] »*bvN*itte«^*5VN-c, /^r^fta 

tUWsf^oy? i 2*sfWiTI«ta«-efc*i: 

1 iz.&tf&ifcmm$mi/xy u J*2 4H ^t^?&sp^ 

^ y^/i/rtd, y ^^xWf-^^^v 100-107?: 

m z> ifcnm.<offiM<o ma/ 2 0 — 1/3 om^&m 

Zs*M*m— X, "fttt>*>, 4mm<ott 
^T*fo<9. *bTK»^ns/^ 1 2^flctctofcoTi£K 

2 * fc oWJtt* 17 -f ^ T ^ f^£P^^ i- 
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if A b^ LT^ttSr 4 mm<£ 9 fc>T;W-*:# v^SSr^Ti" 

— Iff 4vW T^^ai^-r V*/wS:iiLT5l#, -t 
bt^p l 2^«i@t 151— ¥ffi»-#5 J: 51- 

[0 0 4 7] jfeCM 08-1 1 4^, JftfiliRO-*'— * 
— /vKSrttilsl'^n 1 2 ^>#ft'H^#/w hih»"t"S<^^ 

tfOi'fihfeSix*., :ti^2o^^-;P K£H 1 
fc*3V^-C?&iP^-Y^-*^2 6, 2 8, 3 0*5J:t*3 1te 

[0 0 4 8] 7 8 (Ottfi^Stf-rS'M T^SP^* 

y*yv»it;5 y^ftflf t me <om 

ffiHWsi^Tftfc ±<*£;KTv^So B^^/Vcofcg 

v*yVtf>tfcBM:. H8<^WffiHt-:J3v^*fcJ;<*£^ 

HE, ^V^/W 0 6*5^159 7 tt, 1 £fc(*2«±cO 
*yWi, yM2 <OjE«ffi 116 SrJCiii"* r 

^s^B*t{tfittla2^-*^5i^"cv^*^/^o ba»b#a s ?>* 

[0 0 4 9] H2«:#!»-*-Si:, JLl 1 8, 119, 1 
2 0*5it/l 2 UC*aCMJS:3KJ56U * b-C-*r*b^cD7L 

n 1 2«rBt9fl-tt4 0 12 2, SI 4 ^^U^IH 5 fcdS^ 
X, JL12 4, 1 2 5, 1 2 6*5£t;i2 7S:ffifflU 

KtW^ci-/^ 1 2*rtt0{-H*5. OB^Hiro 
3£«r^5 4ry SSriibT&bTLl 2 4 — 12 ycO^t-S 
WT, 1 2 Sr«M«ttfc3£«p-rs. ^frh(D 



ofi[5KcH-7-t?fc*o H5£#firr£i:, ?Ll2 8, 1 
3 o*5±r^i 3 2teMm\B\&<DWLm±>-f— (H** 

1 2 8 *iibr«W^ny^<0*JCj¥ASix. tutto 
U5L1 3 0*5JztM 3 2^1»SI6SJxS/KyvH-J:!!)HS 
JLl 2 8(Dm^^XXl^7 8*5iO*Wl>* 

[0 0 5 0] ia2^#fi8-r^i:, M 34-1 4 3it7; 
t°/^7-14 7 (H**i") S:ft9ttl*5fcfcfcflyB 
"T5Sl9#*t?L-C*>So rcO^fcVw^y-l 4 7tt01 

!9^/<"3 1 6*3±t^36rt*alST-fe^y 3 1 2 co^ig 

ixte»flc36S^^-i^v^cort«^«AUTJBftS:feU 

[0 0 5 1] HI 9 Sr#HR-t-S i: . RJ|Bk/n yM2 cofc 
^cO^^V^r-Ajoctt^^^^:/— r^fc — 9 1 5 6co1g 
3g^WffiHa s *£*t"t^*o *W:/ny^ 1 2tt4oco 
sK/V-M-J: D^WSix. m^#>M4 6tftSL 

y h 1 4 8 0tt£S^&IRlbTV^ 0 2oco^#V^ 
-r/H*fel 5 OfcJitM 5 2(^ %W?7try h 1 4 8 
^zk^SFP^iflfflffi^JKl 5 4 tcor^T'JESI^ix-C^ 
a o tfiai 5 0*5iVl 5 2ttu y ^ 1 2 cO/£ 

i:7>(^At-^ 1 5 6 ^rJE#-r^fc^^IEOZ*-^]ic 

m 3 o o K/v^-f ^o*sr«aei-5 ± 5 

Kl 5 8^i^7}f^v'«ffli7^--AcoS 1 6 oa>e>* 

^PAt-^^SWH Hi J^*5t^-CCPU2 0<OWJ«P 
■TKIW^ciy^ 1 2ldjfcSr«tl(&^-5ii:-Cfc6. 
3-y^O/<yKOS^ 5 6 

bT«b<fci6, ^tbcoffi-eS^ b< ^^f^m^/v^- 

*s«»^oy^ i 2^&aA5i-sprtBtt#*>63&»fe"e 

[0 0 5 2] MHfil 5 4*il53i**V«llli7*-A 
1 6 O^Sttll tffal 5 0*5it5l 5 2**^0**^ 
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V =i — ^=r j*<Ds<y Kl 5 8*5*^/^^— ^7 4 >v 
At^l5 6l:etT, 7^;>At^- ^£rffl*£fctf 

fc«6»ff-efc0. »«>Kft#/J^\ 

i 5 8&£tf/&tzn=^7$*c-*ymm-7*~j±mi so<d 

*MRl 5 4 i:7>f;^e-^ l 5 6 toBJjc-tix^^lB 
is XVI 6 0«5fc*^ifAyft«tJft#Srffifflb-Ct>, «it 

-r a mti * -t *< * -e *> 5 0 

[0 0 5 3] y ^ (Offl^jEflfc^SJWtt, HI 9 

{^*3Jt5^^v^i/— y7^^At- * 1 5 6 J: 

Hi CJoV^CPU2 0(CJ: 9ifejt£*u& 0 7^;^t 

t — ^ coffin co >"^SP i^K^) ^ -9- >f ^ 

[00 5 4] El 1 0 ^7^/l/At-^ 156 fcov^tf? 
«**J»<0«fcft(0 1 o^Hifeffi]*^-r o El 1 0 tt6W&9 

/vi 6 2 SrftBfrf *BE8tt* s ac So 1 6 4 T^J 

cpu 2 oisit^-t^Bait-rsjajam^-iaK^ ^^/w 

i^t — 9 1 5 6 coffin coy—^^Dx. ^tua^^^—^i^ 

-5^/^T ; §•y— v^-ov^rf+@bfcm^u-</^'ic:^^u^, jp 

»t5o -r*fo*>, HI OO^WiBl 6 6tt. V 
«^»»*U«>?>H5o ^f>f^-7t>f^;H6 



— *{c*o*.e>tt*o CPU2 0*5J;V-t<oBixl-*-sy7 
[0 0 5 5] ^/w^t — #^«ijs&sixa«*tt, o^ 

^ 6 0 0 17 y t^T^ 5 0 

<oHJfi0!l^*5V^, 7-r;^t:-i5?15 6^TO^W 
m^te, <&<nJj%x. 09x.tf, DC 7^;VAt- 9&m%> 

IS^p yM2 OJni»»J»l±. ^^12 

o»*(S»Lft<Tr±fte>ttv^-e*>55. ft-tfft?^ El 

2—E18 f-^-t"^t^^n <y9 1 2 4U£tei£iPO;&0^i&^-r 
:x^/MD;fca6O^J&;$ 5 ff&Lft^^^ 

o<£ftib, 9 6 p =.)V<r>-*4 9 o^>T bo 

■ 5 ftW 9*94 9—~7\/— V (D^mz.m\^X<D&M& 

^S^L^^o ^Jxb<o<lfe<o^lte^Jt*5V^«gffW^9 
*s J: U^WBf «)*t#tt *»fiF-T ^ » Ktt* b ft < T 

[0 0 5 6] r ^i-iS®-r^^S£ff!lf-*5V^T, 7^/PA 
t - ? *gt^o y ^ |:«(eT?S 5l*ot* tt 1 1 0 

(oSReWttJ&^^i* So H»t-*5v^, 7^wt-# 
1 5 6 — <Dffa 1 1007y h±9 ^^SAttl&^iO 
i b(i bti^ b 5 r t S ixfc D 

[0 0 5 7] 7 ? filiSft^ y^fa^-i/a v 

TA*"t"Si:raB#Jciai ^*5V^^ftir^— 2 1 

8Ett-< v**^— ->a >l 7 0 ks^7y i/s 
>"{ i/**-^— i/ 3 v 1 7 2<DlMMk<Dffl<DU&&TV% 
ic^feixSo AfflW^tt, ^-im. Ho, flM&Aft 
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<D<4M£CPU2 Oi-»bTIBiE-r^fc^(c N l o^*" 

^ -J is^czL^—i/s ls<DUtf&&m%C$ : l 7 0, 1 7 
223J:tM 7 4T\ 7^»fiS#§l 7 6, 1 7 8*5 

ttl5)tt**lx5PCRt>f^/l' 
V 1 7 0 ttBI 1 1 t-^H~<fc 5 5- 1 OCOt^ffil^l^TlOfe 
^M 7 6, 1 7 8*5<tT7l 8 OcDS^$r}t^-r^r 

[0 0 5 8] 9 5 t^)*tt^ y^ra^-i/ 3 y^?> 3 5 
°C(7VN^:/y ^-f-tf— > 3 w cog 

[0 0 5 9] 7>^SP(orai:^D 7 ^^b^C 
y^;H 0 0, 1 0 2, 1 0 4 *3 itf 1 0 6 £rii6<££|] 

5 0 ^igt^^y^aft^/noi, 10 3, i 
0 5*3±tM 0 7*p<Dy ^^aiBEOjSlEJxtt, ^*t?xo 
9 ^^<oTL(D^^\z.h^ *— <fc 9 IB 



•fcftSc iridic rnii^ny^oA^ftltt^B!/ 
fc * fc*WS»«l b < T Witt <b * v xffi«3ftSllB*i- £ 

fo%m**fa<Dm*h&ft\\,xi)m^&m^ y^^ 

v ^ 5 4g ffi «: ?B $ * S 0 
[0 0 6 0] ^n^^{^jgSJn*fctt-t^?>ISfe**ix* 
f»fi«r*S'r* CPU 2 OttaiOfiJttyf 

5 4MS^nfcEl4 S<OUm^ Vif— 6 1 t£± 9 

l(Oi8|[tyt-5 6ia9»]£U ttt/^5 2± 

(oao^^i UCPU2 0^*a?>£*i£o 
[0 0 6 1 ] «^H(Ot^(Oift— ttS:ft»»--r*fc«> 

9£-£#V\> Lj&>LJfc#S>. fRl/^sKy h^b. :/ny 
* cO^# {I Bl L T IE*^cr)^it] *S -fef n » fc V ^ ^ ^ 

^LttdSfc, C0O^fii-C, *BSt-5F*9— ttjaa^s "Tttfc 
lc£V), ^^^rtTJB^S^ScirasfcS. -7uy?<D 

[0 0 6 2] fi* LO»fffiK«A0^5^!6Sie— /iJRe 
(1) 7VV^T= (Qin • L) / (A • K) 
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¥fffl¥-6-2 3 3 6 7 0 



[0 0 6 3] — ft)»e5»tt<0»Krt-C, a& 

[0 0 6 4] 18Smt;i3£-<£ t. r#»JSBftt'<9 

y * lessor, w«*«Bfft««rt-e, -r^-conawas 

[0 0 6 5] ^iPf^n y rt-c«LiBfta*SCfl:36SiBr. o 

t^&*{fci-sfc»fc*AU*^ 



[0 0 6 6] 01211 *»McO«fe*»rffi pWsH-^o y 
^ l 2<oMW-ofc*oafe?iJ-t-S 2o<o/gm#J?i« : £r^ 
-To 112(^1/^ 2oco^W^®*2 0 0*5<fcU<2 
0 2^#iii»2 0 4, 2 0 6teit^2 0 
tv^^o B12I1 K^ + Kl#&L>fc^#JS 

-To f*^:r./wo2ooo?ij ; ?<D<£ftm 

m<0 1 /8fiff"efcS7*^yi>t: — * 1 5 6£>8B# ; 1 o 

yW2 1 0 3B<fctf2 1 2 ; *3J:TX loO/^7^ftSf 

l/2=£:£^^o 09x.tf, I3f^2 0 0^7^ft 
9f"t^2 1 0(O±t*^S:tU tlt^r^ 
^S^--^>'^/u2 1 4*5iW2 1 6tt, -tix-en, ^Bf 
«jffi«<0«#2 0 4*3*1^2 0 6 t-<t 9 W&hfaX^ 

-^^(OSIt^i: (7k¥K) — fM"6o CPU 2 0 
^7>f;i/At- ^ 1 5 6 £IBlbb-Cs y^^SH^-Y^ 

*/i/*5 ct r//<-r r ^ ^ai^ ^ ± 9 1»* * tix v ^ 

^> 0 9 6^M^W 5 #4t^^n y^<0^^«5>(0 
5r^^oA-f7^fta^^ is*;u<D&%ir$kcD 1 / 8 «r 

[0 0 6 7] »ttfcJ:r^ilitt^0ftt>'^9>'^*3it^«gfr 
-T5o H2I4, ^BT«)®«cO^#^5p®[gSrm«l2 1 7 
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(106) 



^H¥6-2 3 3 6 7 0 



^2 2 5Ci9*t. a2^5>88?)4^i5t, 96co 
W»**/wo**««*±«*2 1 8-2 2 4ir<fc9H£ 

tt, SWMI2 1 7*5£U ; 2 1 8{-J:9W£*tT^£o * 
l?-i»2 2 4*5^1^2 2 5 Hi SixT^o *JS0rtt 

SSsitMStt:, r> x/ no*7Aiia- co&mfi:i;£rB&5fe 
U r*t«^ J: 9 ftWWBfWStWttSr^^WJ: 5 f^ft 

-7*v2<n> ^ikSfcfrl-** #56 oco/g/5T#j V ^ ^ft 

*«<o8fflttBH\ #J 

ft**"***) o ^9o«Jff65^-^*fctt^ 
— Fxv KSrfltJlB-^^^— yt- *(DSU*fcSJW^te 

So 

[0 0 6 8] ^ny^<O*^9fc*5*t*^0rWffl««, 

6 OCO +*teflfcB"t- 6 »8f «**<OjRttttK t iEflfc-C* 

2 cOJ^cOIe] 9 cO#— K^V K^^^{--t"5 0T% r^f 
K»^py# 1 2(-^Wt-HS$ix5^t 0 V, 

SHtti/^KiRSStei^W*^ 9 6(D««-!>*^Srg- 

O*ffi2 2 8*5±tJ«2 3 0^ y^^tSl^-Y^^te 

Txtit&T-* 9 -r^nm^ms 

*5J:t^2 3 0^*Bofc^— hv<^Ktt, ^9 2 2 8:fcJ: 

o*2 3 oj-Murafe^o-tixi-afcSsJtt-t-s^czy h 

7 8<0ffi#^ftl#1-* 0 *-?5 7 8<D*8&Mu fy?<Dfeifi 

7xlb& t ?* v*/v*5 J:t^9 ^^^a^-Y v-*/wo 

EI20fi8 2 3oJ:t/2 3 2 cof^co;*. v y h 7 8 l-J: 9Bfc 
*SixS&«0#:adS, K»l>*/U2 3 9 

-T5o 



[0 0 6 9] x»««»* s l«|s^^oy^K»rii^ci^ru^ 

2 5 0*5±tJ«2 5 2^fBoT, J*f — hV*>- Kco/1 
SfftfiHftte* * n y h 7 8 (D— ^Pi-ia^LT, OJ&MO 
?&*n^^^/^^SSr$tfo H 3 ±IE 

t *f-£tftco^-Y 7*#£P^-Y >*/w«r7gJSfc-*"S'<>f 7 
x#l& 1 ?*>*;v<Dl/2 (m*.t£+ 9 2) 

ffl^^/Mflixtf* ioo) jjsitf^fi^wr 

^Wt^ (Wlx.tf, 9 1) o ^^ 2 50^9 
7, 1 9 8:teJ;tf9 9-C*S*xT^?>o KXV Ki- 

9 ^e>rt*-{rfci*^aE&b-cv^5 0 cix^co^gco^ 
-Ynv^sr^ffiir-ri^-c, r^<oj ^7^ftaf 

* >-^co y -Y - v ^ Srii 5 ?L Srff Jfift Sr o T ^Sk b 

^5 cor*, ^^co^-tt^co^^/h^w * 
T% r<of^ffltt*^f— K^v KcoT^vv^V—vt — 

[0 0 7 0] Hll 3^#RH-r5i. H 9(7)7 — 

?ii 5 6rt-egiJ>«r^»JW$ixs 3 0(0^— ^^^-f 

b 1 4 8fcSttt£;K6tW:7ny* 1 2<0©mb*:^9 
-C^f— hv<^ KoTt-{lB"t"S, — 9 cot— 9tr>*S— v 
Sr^o ::i:fi ^£p^co-^^^— /wK{c$i9 

Wtfett5^9 2 2 8*5J:V2 3 0 (Dtcfr^tf— b^<^ 

-^✓-v*s#«E"TS. Kilsf^^^coTf-^^ 
*t — $-J— ^dSfiF*E"f"So rtt^coy— >><D&*KM 

^?)^i^n cpu20^j;i;»y7h!>x7^ 
fymitfaotM^M, *iim#:co^— ^ 

;i5^#m^ $ *5 j: a 5 a»*««»gc^tt * *> o t> co-c?i 
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^5B¥6- 2 3 3 6 7 0 



[0 0 7 1 ] #<D%>^/— >2 5 411 # 

2 5 811 ^y>tf— Y'<> vhm$w\— <Dm&^ftz> 

-t*U5Jffi<fcl,\, yuK<Z>fc--*fiB«2 6 

0*5iV2 6 2(1 m2(D^V 2 2 8^SXV^2 3 0 i-o 

-^^-^2 6 o*3±t*2 6 2(1 m^mm 
its loosu/r^sijapprffi/it— ^ ^srJKric-r 

Sfc, *KiB2 5 6*5±T^2 5 8tt«55W 

f--^l-il)®b-C, *2(08iJ/r^M»prfBttt— 
^*«*"T* 0 1 3 ^^iJ^ pjffii t - ^ y ^ 
<t»*EBl2 5 4t** 0 c;ftbe0 3o^BU*KSJffl^flB 

[0 0 7 2] X^y^iy h-co^a^$rffi{S-r^fci6 

t-^y— :/2 5 6*5J;tf2 5 8£:IEib£^£o 
r<0?R«ifcH Kfi^Dy^ 1 2 fc*;h*ffit9iatfJSIffl 

6*5±ff2 5 8ll Kff^n yHfr^xi y 9 <T> 

oaaa****-*-*. r(o*a5fer±, sw^oy^ i 2 

i: rixtflV-W T^^£P^-V >*yv£rii bT^H^^ai 

12 6 0*3±t*2 6 211 *fc. tW^n ^ 1 2(^^ 
9fc»9ttttk*xfc* Ell Z<n77^v2<r>^m&~* 
=*-;vK2 6 6*$£t52 6 8^(0*&^*tt«"*-5fc 
*WB!IM-* 0 — /vKOt- ^EiH2 6 0*5 it* 
2 6 2<0fc*co«*H K*f^oy^i?ftajKi:olBo 

[0 0 7 3] HWlftt^ 4»^.^>fc^-#EHf2 5 4 CO 
^-/VK2 6 6*3*1*2 6 8te#— K^bHItt 



5 ^ t J: ot*« *tt5. 
[0 0 7 4] Hoy— ^fc— *olt««Sc 

ffftCo^TOttll, (3) - (5) (0*O3e« 

t: — 9 :/— >C0^ 19 S3 cfct^*:*/— M-JO*. ^ix^fl;^ 
HSW1 y^h^^Z <;fr«3* (4 6) - (4 8) , E 

(3) Pm =Am P + Kmi (Tblk -Tamb ) +K 
M2 (Tblk — Tcool) +Kms ( d t b l k / d t) 

Pm =-7^-yuKt:-^/-y 2 6 0*5^^2 6 2C 
P y ^ iSl* P C R«it>f ^/KQ^p hr3/W[C*5 

KM2 = 0. 4!7yh/° Kf^bVV #£PS^<Oi!#J(0 
Km3 = 6 6. 6y7h-f>/° KJ-*Ul/V 

Tblk =Kfi^o7^12(Ofi|> 

tamb =jaHffi5t*offlflc, 

d t blk /d t =sw^ r oy^offlase^/*flt«PW. 

(4) Pe =Ae P + Kei (Tblk -Tamb ) +K 
£2 (Tblk —Tcool) +Ke3 ( d t b l k /dt) 

Pe =^5 fc— ^iCfinz-Z^Wtfi. 
Ae =^9 t -?/-y©9fe 

Kei = 0. 5 7y h/° Ki-^bV\ yWKSrii 

KE2 = 0. 15 17^/h/ 0 Ki-^LV>, »aHK^<OiS*J 
KE3=15. 4!7 7h-8>/° K^-^UV^, 3£«Ptf^j3 
2<O»0f*^t-i9§l#fiw*ixS»ai$ ttfe^f — hV< 

(5) Pc =Ac P 



— 1 07 — 



(108) 



«Mifl¥6 - 2 3 3 6 7 0 



Pc = -^W L y— ;/t: — ^<D^^/— 1/2 5 4l-An;tS 
Ac =W-y2 5 4^S 6 

[0 0 7 5] *S5£ (3) - (5) co^d^T, « 

*pttaE»-e*>9. rWiii^^tcpU2 0{-J; 

iCJ^^^SPCRf&fttD^n h =/uSr3ltTi"Sft: 
fel^«**^ny^l^*a«4ffl«^*6»-t-S*\ fcS 

[0 0 7 6] Hl<OCPU2 0^«t<9lltT*ixS»JWT 
tfH 1 <Ds<x 5 2 ?:gT, K^T/a y ? <£>fflfl?£*5*n"*- 

^tai«s:R*"r5o cputtiai<oja*-fev* 
r^afflojafttai^-rs. #c^-c\ cpu2 0i^iff 

t4t*77^#-t*)6U a>o;*ff£:S (3) , 
(4) *5£tf (5) Kttuv ffljebfcfflft, JtffiBfeSc 

*tS) SrT^TftALT 3 oco W-StS: "TSo 

-^ff«*-e$>^ 0 apf|R*5J:tJfi}ftaS:»J<lp-r5fc«>»-CP 

TPID^^^J OtftWKi3^TTU:E«W*5o 

[0 0 7 7] t— # 1 5 6*0 3 00^— V<0*{21JPx.2> 

l^^/woit^KIIi-rs, ftl^f+^^^T^o TKEfcl- 
UV^J6»«^*5V^-C, H-JSo*- KMu 2 0 0 

<D 0 h(D atltzW'^—yfr'C 2 A^&y— VCUPX.S 
s<£frXfoZ> a ^(O^n-fe^tt, BI4 7 A*5<J;U<[Il4 7 
B (HT, El47tf 5) , *±t/»BJ«iy7 h>)x70 
rpiD^^J oKMJ-Bib-CT^E*-t*5o 010 

Mo^THl 0fc*5tt5^WJ»l 6 6(0{ig^ft^L-r 
So ^otH*«r*frUt«* aStt»J»«*Sr*4L 
*Cx -*vl/?-y— >>fc— * 1 5 6i-l^^U SMSd 

S£?l--rs 0 



[0078] ^(onmmm^^x, &ft<Dtm-?* y 

fcitf;*/— K/O Kl-ovvrfi* toy— vSrto 

iiJraofc— ^y— xc*px.a 0 ^gs (3) - (5) 
ms*oy->'fc-^o**co«*«*&iiB*^a<5< 

[00 7 91 H17I1 tW^n y * 

^acora^^-ry^^^-To eh -^/^ 

/-yt-^i5 6^§S (3) - (5) <^3K-e3e« 

#-rsfc«>i-<£ffl L7ta^ or> o3£#=*5i 

1 2fiO!>*/v^Jtt. i?Srftl/fc*7 A*5±t»-S-Sr<t 

^^1x9 0te*fcW»!5'3i/WV 1 2 ir^^ix, 
^cyW8 9tt*fcK3|5H> ji/UB 1 2 t^^Mc PJfll 

So ^^fcE«*ixyt^ttaitfH:a«*)ES:l»*rs 
[0 0 8 0] ±ElftMttW:»>^i3y^^?fiffi36 s ifoJ:5 

Vgy (JfejattB) «PlB«r«P3&*-So -tr-C, CPU 2 
0 n y ^ <D&gt&Vm\sXt^<D&l&1B&1fo& 

So CPU2 Ot-J: DUtr^ttS^.— fin 4 i/$7^— 
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3 3 6 7 0 



[0081] Rfcmi-smiDn&iDU&cDmfem&mmfe 

j£^-S-9jo#:®f*#< ©»frfc: l 0 0 m 1 »a^T?*>5*» 

[0 0 8 2] lfci ; oT, ^mtftHH-S^SH:, K*n 
fctfclsHf ^fci^ttfciWSfJi o 0 n l <7>f* 

B;#»IWS:«lJ l00g<o^f}ftT(f5J;p KRtf* 
HfctO-CfoSo Hi 5 h/U-FT'^^ixfc - CO 

ft/hro*JttU roSWIBI J ?»Wi|6f7'o y * rtcosS* cot* 

KflPffli Z>Zb ifirc # *^-C*> 3 . u 

*t"f5lW«ft:©ja« O^j^H 14K2 8 6 T'^-t-J; 

2 KiiSi-fiS©^*^* J; 5 fcfc*. 
[0 0 8 3] *»Mo«*maw|Bj«Sixfcas|ie J: 5 

^ftrov^xAcof&ift^ifjri^ y*i&£*f*|sHa£ 
ircoraco^wiaSiD^^^l. 4 4ffln?fc«> 96l>co 



oSW*tt» »2 38>oi*)ESIcSr*i-S. 

in i6 (d) ^^rrj:?*miisv©aEttj^j<o 

^ryT'ttfjbCfSftS. iH^JcORCtt^lIlKtOri 

[0 0 8 4] r.:K&©«fc£«:RW-r5;fc«>K. ^ny* 

*i"H 1 4 :te Jctffm ? i/w/&W«<ote*-g-*Hir=S:il 

#2 7 6cof*=IS/i5f5^1 0 0 n 1 Tfct), ^-bt^^ 
7 8 Tbi&Hft-fu y^l2 CO_LgBSffi 2 8 0 J: 9 T 

»±, tW*<on«S»KW::43»t«fW*HWaso. 0 0 

(0. 2 3mm) (^t&A) roifrfrfctatf 98>-C 

0. 0 0 H yf^SSra 1 MfttSr iri^o 
fc 0 r. rr-xB^^lgco^i/^^ii. 2 ofrb ioom 

if; B#j£SfcH:** < * 0, y*0>»£©IWfci: 

[0085] m^t-x tw^oy^oangEfti-srr 

(6) T..m P i. = AT (1 -e-'/ t) 

T.i mil . =i*ftif£#G0}&S> 

t =SilB#ra, 

[0 0 8 6] Hi AM2 8 2»4> »W«4r 

*r«i". i*^^ o y if (VUm<DX =r y ^SEftttH* 2 
8 4 t LT^^ttT*3 9x B#fflTi i-fcv^r^ji&-t-^?fi 

fttt^yyT'ttSCflSl^ffbriSftHScflUfcJiJPbs * 

5o fffi*{-tflKELycipl-, fti^2 8 6t4, BlSUi 
ywco^2 9 0 b(Om<n$-tbAsb Lfclel— 5±<DiBESrt 
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^BS¥6- 2 3 3 6 7 0 



^]F^3 0gJ;9/J^V^ ftitt 2 8 6 (OSRttJfc 
*l44-r*-T?*>5 5. @15Wofci!){I^f(OR 

[0 0 8 7] !RWB*S»Tttitt^J^RClHlK^*5^SR 

c^woweiu m?R i whr 

tt*fctt#!li-5. 1 2f (Of* 

0. (0. 2 3mm) (Off* Iffc** 5 , tW 

*g<DnffiM&ft<DmnO. 0 3 0 (0. 7 6mm) Oi¥£ 

^co^fflir^ra^^r^e^^ 2 9 l (Dtpl^m-tZ X o 

^-y*<O*#Stt0. 0 3 0>fyf (0. 7 6mm) 

[0 0 8 9] «*03fc*tt*»ys^-C\ #*dsa>5 t 5fu 

60 »*bV^3Sy^o IfUVttt^e^h (Himon 
t) ^?>OPD7 0 1tfc5 o sfcifttfe, -tixtt^f— h 



y^7?7l3±t;9(OjH L «ftSrfftS. PD701H 

^ <7D T-et>tWM*t* fctt#mS:B6jti- 5 fc * (-s * fc, 

2 , TJVX?^- t h (Amer i c an Hoescht) 

P PW1 7 8 0ft 7 5(0^^ h-T ^T 5 ^ ^^*5<tt^9 

tet^^h (Himon t) 4 4 4"T?$>5 0 

[0 0 9 0] te^W1i{^^Ts 
r*yh7Vt-j 3: fete r^^hyx^j S^^ASr 

[e]&cd J: 5 WI&WfcflUB"*"* t ^ 5 i: 

SrittSMJfeU rixfc-t 8rn-yS:»AUfc9x;i/t 
co^cd j&fi £r $ it 5 ^^*5 J; & mm 4r^^T ^> 0 
[0 0 9 1] r(7)ftMff5 7;P^yX^H 
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4#§H¥6- 2 3 3 6 7 0 



7W:<Dmk&. * v $ US.<d 3 6.8 %Sk 

[0 0 9 2] ^gco-f^^^/^^^^ttTi/^^ 

e*BB*iUT»e>ix-ci^5. ayijRciaK 

cO^d^T, ^V>^/K*j£$£«:l2l 6 (A) {-^"T 
±5lc»»H»"C*>So Si 6 (A) <Drt?#S:3£-r*-f 
>v*/v* <D#J8Rttia 16 ( B ) fd* * ttT ^ 5 ii 9 "C*> 

^Sr^-f^, Ell 6 (D) lz.7i<1rW&]RClB\&<0>( 

«vo«EdSiai 6 (b) i^-rx 5 * 

■Cft*(::±T-*-*i#. = ^vif— CO®Hte0 l 6 
(A) l^v^tt: 0 -^ 2 9 4{^»±#b^ 
^te016 (B) w^v^£Ot°— ^mffi-^b 

M£o *r El 16 (C) fc*5VvC3 8 5 
-C*£ix5J:5fc* HI 1 6 (A) >v^v*jS«fop# 

[00 9 31 016 (C) Mtt, Kfi^n 7^12 <0,ft 

i-<gSofl«l3 8 7dS*$HTl/^4« *fc, 016 
(C) 5o©fy^!) ^i/H#WJTi —Ts a*** 

B^Ti ~Ts 0«-er «r.*5tt Staff t-t<OWS<OH#MlC 

[0 0 94] 1 oco^fig^l^o^T, KiPHfiffi^W-IS 

«>»K*£f::J: 9 5l#ie^*^**aHI^SrillM"t-5ffi 
9Wffl5£ix£ Q I+*LteK»fflfftt, 0 1 I- 
^■TC*1 6 ±(0^-— !foW«<Ofc*^a*Six4o 0 
17(1 9 6 ^ x;koS^d 7 ^ ^itftt ^ 6 o 

1*9 6°C^JtKWii5v^ff^(D^^^n yt?ftBE.<D**r 
y^tt*ftoR<o^/S®Oj|S*S:*U-Cu^So 017 
<0?77\±. Z/^'rJ^tim 1 6 (D) K^-f-jll^jRCEl 



[0 0 9 5] 1 0(OH»(j«Ct5^tlil 0i(Of fcft 

£i^5*^^**1~6o 9 6 ^^motW^d yi? 

[0 0 9 6] e«i-^<#tt, t^toSW^i/i/f^K 

iVKJR-!? ^/wco^^f-o^r 3 o g -efcs r. t 

5 twiott 6«/J^»ffo* F Lfc J: 0 \zJ&&k 

[0 0 9 7] KJ»l>*^oa«<^*R«JS— ttOfiStt 
H:, 01 84r#fiai"5 tl^n^i^f^ r<£>0 
Bit DNACOfc^fllcOir^^ ^ h<0*i#10 1 ocDW- 
o^TO, PCRW ^>'V{Cj3^/^T%^feLfcDNA^Og: 

t «tt mo*»oK«a* t o m <£> ra^ ^^^o 

9 3 < C*3<tt^9 SX^(D^&<D^\<om^2 9 8^fflM4H 
r(0^^cODNA^-fe^^ V h&iU^y^—t-o^ 
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#K¥6-2 3 3 6 7 0 



t fcteSMtf S. 9 7^W±©^t£<Dfc!s!><Di£ 
i*«3i*»'>^-**S«l-*<5. 9 5 0 C*5J:tf 9 7 "COW 

<D?astt-flst-*3 i o xte\,\i\ m 1 8 a^j^-t-s J: 5 

A m *5 J; 0^/ 5 f -v - ©JH* frit £ ^ *f S IW * 
:n/H4» 9 4 < CT^Lfc^^/wJ; 9 8 %d"te^&§>#J 

fcDNASrtt5J:9l:I*jx?>, r©tt®©-t--«T<0 
[0 0 9 8] tfliEUfcipiciLTtf^bfcKilsfiaai*. 

«*ttiSH4ft**t, Ctb{r,ttpCPU»*PCR 
[0 0 9 9] ftSWKMu fif2g«£iaM:i|#3£ro«6«ji&&± 

•CIS]— ©'f ^df-a.^— >a >raPS3H&3fc-*"5 



[oioo] mm^(o<v<omm. jaitfiwvsrJf u 

Ttf 5*/h<ORBl?.fl5^3FfeJnx.«>r. £14, SWff 

2ftJ ^d-fe^ttjSjJft^tb^TKoi g^fc9^2 3 0 0i? 
a-^wSI:!^. ;©7'D-k^li l 00/j 1 <£>^J£*S 

[0101] KfSj&S***il?*V\ 20m it 

Jin.—- tf ii**D -C fo o fc„ 

[oio2] ^^^{-iH^ »©±eayjpo!^etttt 
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^§3^6-2 3 3 6 7 0 



Hi 9£#fSH~£i:, fW*Sr»9H*-tb"r-tJx^T 

«g#co^ffi0^£*tT^£o *D^^^fc^ 
92 1 4l^y — K*^ y ^— 3 1 2 WSJI££;h/C^"t\ ^ 
S3 3 1 4T^-rffti-?&o-Cy- K^?Ja-3 120@ 

1 2tt"t"^<9*^"-3 1 6 ^co^P^rilLTia 

*U *?: Lty^3 1 8W^g^M 0 S^3 1 4(± 

=r ytW 2 OK J; 9SJH¥Six«lfi:6tt— 9 (0*-£ 

[0 10 3] i"^<9*^— 3 1 6(lu— ;W3 2 OiSiU* 
3 2 2±tY(*Pfiottt«i:t'<5. "t--< 0*^-3 
1 6ttSjiHW3 1 7*5±V3 1 9 ^tt, 
zfwf 1 2*5±T«W« : £:iatfX-Z 5 Fffi (H** 

(KJH-tf3 2 4*5iU : 3 2 6 ^ASW(-T^ntt^) 

[0104] 02011 -T^< 9 3 1 6 j&s«i&{ftB 

9*^—3 1 6a3i^«W^ny^ i 2^SBI"efc 
£ 0 -T-<9*^— 3 1 6f«M^OS«L, r 
rtiEl3 2 8ttBfe**ix-Cf ^<9*^— 3 1 6 S:W 

! 2<0±{r-T-<ib-^^g|5^3 3 0 ^W^o 
i"^<!9*^— ft, HI 2 0I^V^Ytttt v oTs ^tcot) 
^KW^ny^ 1 2 0±O l t>*^< 5*-e»< 0 ft 
cx-if^/^3 1 8*fc5#lR]{-igL-t\ y^3 
1 8±<D-? — i? 3 3 2 dSfflf 5 S3 3 6 _bco-e— ^ 3 3 4 
i-aMI±K***T, Jnflfc£*tfc3£»l 4£Tff& 0 
fcaUKfiffiflH-fet^T, KS9S3 3 ett-r^o*^— 3 

tM^^^^WStf, << 

— ^ 3 3 4tt»tt*ffiB^ElB't-S^4:*s-C**. 

«tl 4 1111 5«-*3*t5a/h<ol»#y3FSrAn*.2>*5if# 

— 3 1 8 ^taCot, >"r y# — iEJ&Uift 

£ttl 4£rf£T£-££ 0 &^-C\ ~— !FMJft'h 

[0 10 5] Hi SfcitfHl 9 £-&to*T#flH-*-«> 
01 9(:^t»$HfctSl 4SrT*f*afl^ * 
W*f*(Ofcai)C0^9^^!y^^^y^3 3 8(^7^^ 
4 0 (Hi 9) <Z5ffi<D±aBw</wa»S>±# 
JKjO. 5mm^-e^mi-^o r^7^f 7^ 4 
0H 9mmO*^IK]IHl?>$>*^8 x 1 2<D&&\Krt*<>X 
^ff*WS 0 ^!>x;W^(DE?'lll 100 



3*-T^o -Jy^vt M^-3 4 0 KJpHFofcfto 
8x 1 2 0E^J&*^*¥tft*E&*ri-*o Cco¥?> 
4SfflttHl SisitfHl 9cOTK¥^i: Lt^^titfc 
9, rflD7K¥»ttBl 9i-*5^T^:^3 2 4*5it*3 

2 6 btm-tho zfy^y^ hu-3 4 011 

4 0GQfilEi££ ; PrU ^?)OHo2of«l 91^3 
4 223 it/ 3 4 4 "T?*&*L"C^5>o C^?jCO^tilS^>± 
«Bv<yvH Hi 5K3 4 6"C*£*vC*5 9, S^ffiS: 

[ 0 1 0 6 ] H 1 5 (-ft i < i 5 "T^T 

OKJPHf 3 8(iroSS?® 3 4 6 (D±_Jj^ 

*3-f^^9?jSU, W<t^t7/3 3 8^ *PSRS 
HfcfSl 4(aotWk^J:t;iiJK a»o*WB 

3 4 6 co i/^/uJ; 9 TJj^ rjf Lo-SSixSj i 5 

4(t Hi (c*5Jt5CPU2 Ofci^Kl 4*coffiSi 
fc— * (H**i*) {-JSSISUfc^^ 2 2(r ± 9, 105 

•c^aft^is^pSixao ^L^^w^^r, hi 
9^*5*tsy^3 i 8*5j:i«KJtaU3 i 2ii mmzfr 

tcfemi 4!&STI*UT*"\r 3^3 3 8<0-hffii:SyHrt~5 

iSSttft, ^»tt*Jpffi3 4 6±^E«*ix**-e*6 
(CT^^o roTI»H *^y^3 3 8SrSE»U * 
tt^< bt>5 0 g^ft/h<oBR#^F-e#«3WffS:*f 

i^rSo ^-r y^3 3 8*SS2PB3 4 6 0±*^BJt5 
*5i^D!»Sixfc3E»l 4MM3 4 6±»^»Jh 

g. »*b< (11 0 0 g<oft/h<DKlMJFj&s, »P**tt 
fc^Sl 4^g2pS3 4 6<ou-</w*-eTI*Ufc«»^ 

[0107] JjP«R*ixfc3e* 1 4 *5 it; h U — 3 4 0 CO 

4 0COSa:^*5iO :5 P?>^®(l S»l 4^ h \y CO 

9-ffcto*>*»ffi3 4 6 iPlR** 
o>>- /uSixfcPB^S:JBJ*i"S 0 h u— 3 4 0co^^^ 

»1 4 ^=^^^^3 3 8 4:<oSEtt, *5it/, tW^n y 
^ 1 2cO±35U-</U'2 8 0<O±*^ttlt5!Wf 2 8 

tt^to^o-Cv^So rcofflfj^(^i9s «*5j:t/^r^y^ 
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ffittfts »S * ^ fc »4* o fc < £ C 4 ^ J: 5 m 

^2 7 6(OfflS±f^<tt J ^!7^^^^cD^Fi!g i fD{4^K 

[0 10 8] ADI^^^c^^-co^^^iSv^Sioct^ 
tOttfi^oy^ 1 2^-<0*S5i4f-3&^fc?>i*, iiSfflffl 

X, mi 5ic&itZftm\^?Z>fch<DTfa$<DfiF&. 
[0109] WPHf tt-t<o^**jR=f^<0 1 -< ^fctt 

[0 1 10] *ixgfls:dseftjcfilrlSft«>"T?#*J;5^ffii 

fcisvvcfc, lo*fc»K[iRo«/^fl s W:*ofc<*¥flE* 



^TO^i-o^TI*]— cq p CRt^^;wM^M^ 
L^r-r y^Srtt-fct-Si:, 1 o(O^H ir ItfoU Sr 

[0 111] te(03IJ6fif»J^*5V^. ±&<D))m£frtcj£ 
Si 4HStt^^AlT^A-$H^o *PHR*ixfcS!S 
±o***=f Atti«*«F*«<ofHH4r«¥»-rs bbi> 

JSE**S)Rfi?jjiaBUii:b-Cf^ffl-*-6. 

*5 «- 5 gu*ra <o$m -ett, mt/^ato ^ j^um^i'ct 

»J<& tf jtttfcR 9 f*tf"C* *i*taas-tix-?*L 1 oco 

b o ^ 9 »ik * ^T^-T a * t-®^3 TIpI # <0^ F 
[0112101 S^-rtWffO*-^ 3 8(^ 

*i\ *ixfcJ: 5*W»2 8 8<Dft®m3 5 2t^C 

SftSfiot^e^h (Himont) fcJ:9»ff 
^nfc^T^T*^ ^ (Va 1 t e c) HH-4 4 4*fc 

HPD7 o i7Ki;^nt 0 u^, ^tcnr* v*z/ 

t h (American Heoscht) C±5PPW1 7 8 0-C$> 

ov^Tcc>|g/?$^^0. 13 0±0. 00 5^yf (3. 
30±0. 12 mm) "CfcSo bv^lfiffyj::*5V^, 
MSI53 5 6 £>J?£te0. 0 2 5^^ (0. 6 4 mm) T* 

(0. 5 2mm) "Cfc* 0 

[0 1 1 3] Ell 5^*5*t*ft/hOBR*y3FSr-*-^<"CO 
^^^7^3 3 811 ^^ry^oSBB 
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¥fffl¥-6 -2 3 3 6 7 0 



tt, *»BtaoT9 4 0 0-1 1 OtOfflS^ftSftS 

r a** 7k<^»^tti o o°cx*&>z>(dx\ io 

0^—1 1 0*C^«5iatta8lE<oB&±^»*Ui\ ^(DU 

v >t £ ;Lo,syx**£ldtt#»tett-Cfc < 5 1> co-e*> 
Sr.iSrH»3&s*UTv^a 0 -T*b*>, JpjlfcSixfc^B 

JW4, *n&<oSia^*tS»tt*^a*SB45'S:**5 
[0 1 14] ^^ y ^aa[ttPCR*-f^y^fls:ofB] 

tfEb*W&*S>T?ft>5 0 

[0115] r.ntt#tofeT^iJ-efc5 0 «M?ft*>* * 

fg bfc£j£^<D D N A Sr-g-^T-T 5 ^ T / — /v<0*Y> £ V ^ 
[0 116] ffi^»T:/9;*^^K**«ofc36BS: 

tti it, ffl-ero«w**r8 x i 2oEyij^aafti-s. 

^^^^^y^SSco 9 6fli^^3iyw^r^""t*^>-^-r 2x194 



5*7-y^!R9 6 9 xi 9 4 9 — >^U— h(D b 

2* 3 4 2 tt, o yM2 <D&m±\~ 

&B£H5o 7V-A3 4 20±^ I 9 3 4 6 (f?ff3£&<0 

:/3 6 4T^t) <OiSi£3:ym$0. 5>f^(l2, 
7mm) 45^fli£Sr*r*-5o «<o-*-^TJ4, 
7 u— A3 4 2(0— 9 3 4 6 ± t>SK^Uii-5 0 
A3 4 2^Tft£l^tf5 9*a3 6 6(*. -tO^kfiSril 

co^r-v y ^ttH 2 K5pffiEI"Ca>oI8 7 t£»r®IIl"C^"t"S 
[0117] fltj3*(OXipffi 3 4 6H7 \s — J* 3 4 2 <D± 

7^31 8&jfcD»A/e>f ^ z ry9'*-*—9 3 3 2*5<t 

ft«>^nir^Sriai6bTia2 0 t-^^gfti 9^3 3 6 JiO 
-Y^y^^-v-^OffiBSrftASo dO@^9&:tf> 
tt, EI 2 1 tr^-T^ A3 4 2 ^r^Jtef^u y^offiB 

— A 3 4 2 ttffi-Cfc*}6\ fo^V^I±-^^0^'^0 ^ i : fi^f^{4 
Bl-^-y *:/&fcfcfcu\, fti/^ y^3l8S:*3LbT 
tfT, MSttfc^K 1 4 8:7 V-A 3 4 2 <0±«- 9 

3 4 6 t*<ojaa^froj9iat-bo}&»9Ss*fc**So / 

^3 1 8S:+»fc*ai:Tff-C. aWRS4xfc3E*Sr»ffi 
3 4 6 ±t-^B 1^07 U — A 3 4 2 SrWfyn y9<T> 
±ffl*B2 8 0Jc»b-C3ft<Jfffibfcfc#, ^tf^bV^^ 
JteW^*5tt5Eie^rffi«:fi|r9«3 3 6 ^rtnlg^iirT, 
9«±Wyry^^-* 334^/^31 B±(D4 
yftx^^"^-^i:^S**S. ft^t, y^318£r 
S0#f1-[H] i 9i-[H]eb'C^l 4^±^-^iir^ ^bTUll 
9J-*i"*^— 3 1 6S:**Ip1 (Y*rR]) i^T^b^ 
7 i/-^ 3 4 2^J:U ! WyD 7^12 Sriftt 
5 0 *vx-C, ^ia^ft^Wbfc^^y^ttSftW* 
S:7U-A3 4 2«t>OgfSffiB«-iafi't*So 
Sixfc*^— 3 1 6^^d v?<D±KM^X%m 

b, y^3 i 8SrB#tna9J-iaeb'CipiiR$ixfcS»i 

4SrTtfT, y zf±<D4> J riy2^ — 2 3 3 2 SrfltJJS 
<^)J: itiStlftfetfc^yfy^^- ^> 3 3 4 t^Sc 
^^r^o O^tcofftt. *p*.5>^Sft/h<o* 

FJc±oTfltSll-HB*^*-i:4:>fc*o ^^^^^ 

[0 118] toi"*»<oWW<o*dsj5ffSttfilcflF«E"rs 
#^yry^^-^ 3 3 2*5J;0«3 3 4«r-&a 
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i 1 4<oTfr£<ol!j£ 

-Y V^y^^-r — ^ 3 3 2ib^I/3 3 4 ^»?>J Lfc t 
g\ *0Sft£ixfc5£»as«tf:7 ^-^3 4 2(D_h3W 9 3 
4 6fc»LT5fMBKKH£i'U ^o-r^XcDff 

[0 1 19] tfKOHJfi«!I^*5V^-C, "Or?? x-r — * 

3 3 2*3.£tf3 3 4 4r«l»U / ^ 3 1 8 Sr-tixJBLhig 

S¥S3 4 6(-PJiiLT, /7^f7^^7l/-A3 

4 2dS3lPiRSixfcS»l 4<D*;h4X±<OTft#^»#* 

A3 4 2^7^y^MH Jnj*fc£;h,fc^»l 4 i:S* 

(1. 2 7mm) (D^J¥£ £r t o-fe 7 — — X-*->T 
5 0 3X*>5 0 

[0 12 0] B(rxE(03SKofiJ^:tt, Sfc Sift S 
A3 4 2£{*ffl^£C fccD^f-ioX, 

it£gUab3 12 (Ell 9) oftfNBHMu {£ffl£*t£ 
[0 12 1] ffiSfc£>36E«:, ^ ^ 

(07t-77 M-S^^XI^H-£r £j&*T*So 

-MBofc«>»i**SaW-SixtesK!> Xn trwv**s— «fc 

■Yy^tiJBSCbtiS. r<0»»4. *& 1 7° <D*A& 
[0 12 2] c^iSfcH^WPMfSr* IB— *A4r# 



/wrt jf b Ttf , " * b x r <d v a* n #tff£ 

»W«>*yW^*fttt«»K^^5^B*fc!?, *bX 
9 lrt Affile £:h/fctl£^ 

£ 9. 3e£ bT^^tt^ 0 

[0 12 3] ^9^^-y^« ! «Oj|Re*i*^*ne><Ol» 

Ife^it^tf-^iO. 9 6 *J&®W^ 
^f^-^u-Mt PCR^bTPg#^Jt-^iS^-r 
5:tWoti^ 0 7;v^!)At^7 
^^^^ 4:<oM<oJW«Sfi»»oSitt. E^JSrWfflStW 

Wi-^>fc^t-, 9 6 £^/u<7)— #fiS;ffl'^>f ^ o^^f 

J: t/T/w 5 ^ 9 aco^5S^^^«W^S/cC « coX, 
©co 9 6 5?*yKO— #j*ffl-^>r ^ o^^— hi- 

s^ox^ibi-^o 

[0 12 4] r©i5K, PCRlft««Hfc*>*:*»W 
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Sfc&«fcU"C\ 9 6 $ =./\'<D&&lft<D&Wft9l'±B* 

^iSPSSr^prSo Hl5m^, HffiJB8B#2 8 8 
©gSSI4-«t0. 0 3 0>fyf (0. 7 6mm) "Cfc 
H«tJgffi3 6 8<£>^J¥£teO. 00 9^fyf 
(0. 2 3mm) »^S|5^^ffi^X^^*5^ 

[0 12 5] ^*co*t«-Wt*WI-PCR5Ut:-i:a-& 

i*"f\ PCR*«tttft5^5)-ejb6. #*L<MU 

ig^o^3^^^o^y^tie o i/^(-±, ±sfcufcffl!>-e*> 

fc, PCR^n-fe^ii6^tt-ett4v\ t: 0 l'>' 
[0 12 6] E^J*^*«^»ttOiii«ft*e— tt«r» 

tt, JWB3Ra«(03S«c«tBB«|^ 0 - 1 0 0°CG9<£?&fi 
SffifflfC^fcoT. 9 6<®co^^^(0-r^Ti-*)-UT^ 



^•?x^Srto-MS!oy^ ^ n 94 9—?u— h 
[0 12 7] #»W*iroVNTi8&S3teffl^O«l*lRl*sj; 

^5^^y^«BKBo«fflJ::J:5afifc*ix« D C<D=£B 

t^ii^tt, ioXu^—^<Dmn^<DfcM^ 96^ 

/u<d^4 9 u94 9—zfu— h<D7*—~? v M-33^T 
^ottv^T^^^^y^RSSBtt, JSlSSoflF*»ifel3 

[0128] B2itt, 4 ^o^^^-y^asasfi. 

Tib 9, r<£>3£Bi4. RftSJ»ll»5ffiS«Sr%*i-Sfc«> 

* ^ y ^ 4 9 — y 0««S36fi (O^fiFB 

1 Zfo-v^ 9 &94 9—'?\<'— hW7*— M£*3t* 
696 ^/wiE^iJ(-^>6 < Lfcttffi-e-W ^ n 

94 9— 7 \s— h&J&f&i-ZIzM^ #3$#£:*a-6^5 
*SiS:*-*-. H2 2I1 B2 1 »£SMWffilBT*S;K;fc 
*^B^{-J:5-^-f ^ n^-Y^— tt'u— hoo:7U— A3 4 
2^ 3 PBEI"C*>5o 0 2 3I47W A3 4 2 (Dj£®0T 
fc& 0 0 2 4140 2 2GQig|2 4-2 4' ^Wfc7U- 
A3 4 2<£>*8®ia-e£>6o EI2 5HBI2 2(0»2 5- 2 
5' ;!>><bJLfc;7U— A3 4 2Offi®0Tfc& o 0 2 6(4 
E220IS2 6-2 6' l:f n v of:7WA3 4 2oRffi 
B|-efc*o 0 2 7*40 2 2^)12 7 - 2 7' Wn v ofc7 
U— A3 4 2cD©rE0T£>6 o 02 8f402 20*12 8 
-28' frbfL1Z7 A3 4 2cO^^^^^ffi'Jffi0"C 
fc9s «nyf^t-^7l/»A3 4 2>S:^y7/ 

[0129] 021 -0 2 8 Sr^t>ii:T#R8-r 6 £ , V 
A3 4 2f47K¥co^7^^^^^l^— h 3 7 2 £rie 
x_ x h 3 7 2±f-^-Y^n^-Y^— h 

^12tf#6t5. tTDx y»j7JC*5^S?L3 7 4ttr*b 
C><o?L<oAS!"CfcS. 7i/-A3 4 2^?Lrtl:, R«E 
01 5 fc*i-8**MF 3 7 6#EIS 
Wo *IW*tt*ix«rEB't-*?LJ;9ii:«*s»0. 7 
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~*U10 2 1 (A) teXXf (B) KzfcS^T&fcJiASSix 
AS!tttt?L(Ort«^9 3 7 8 fctottEB 
3;ftfctW*ofcMS3 8 0 k<Dm<D$£Mb tt^^ii 
So B2 1 (A) *5£tf (B) ^C0#fia#^-3 8 2(1, 
3 7 6 0R«»»»^W^IBI«S:H^-Ctt 

[0130] #«3|sf«ttia 15, 0 2 1 (A) £5 J; 

(B) ir*bfcH3 8 4Sr*Ti-S. M3 8 4li#Wff 
<onffi?B«fP^2 8 8 0^jaia^JBJ«^ix4o 13 8 4^ 
EStt, 7 V— A3 4 2<^«- : ?L ; §rili§b^V^5if^+^ 
(£;*:#<, L*»fcB»^55Lrt<ol^rs*^W^»tt 

6 (02 l#cktf04 5f::fit £<^£HT^£) S:^ 
1/ — A 3 4 2(^^PF^i^^^^^o ^oyf^t-O 

^{4g^iB»-T5r ifc*>« 0 y^f-*-— 3 8 6Wu 
(OW3 8 4^yf-Yt-3 8 6*fc»7U-A3 4 2C 

Settle, ix^o7 u-i. 3 4 2 

[0 1 3 1] HI 2 9*3J;tfB3 0 IW* 
*5J:VWoJ:9MBH*^l«***ixS. B2 9*3.fctfH 
3 0 (1, -tix-PH, AffiW/iKW^ffoHSB^oftilffiiate 

ot£y'7X^v?$i<Db'—M.M**rv'7n. 02 9 

*W*<o±»OrtM3 9 01: 

*Lfc5fc3 9 2tt, K-A»^ty^h7^-i:l 

h<DXh2> 0 031fi!?x^3 9 4{a?)gS$Mt 
X?~?3 9 6 3o<E>=*r^ y^ftiJEEI-CfcSo 

r <D 9 <05lt^i9^-rs/ £ Bfe*"t" 

SOlC«fico. ^^^3 9 4tt*WW<0±»*ffi 

3 9 8i:fc:{fcHU ^rU-C^^ry^sftSlsi-Vo^^Sfe 

4 0 0Sr-&tfo 13 2(11 2©SSR3i'tfc** y^£7)A 

h y y^tf»<0 3o(0^-^ry>^^±ESr*"t"o 
[0 13 2] y^-Y^-^ct^^^S^^^^i-^ 0 
3 3 — 3 7*#BH-t*So B3 3tt^5^y^oyf>r 
t-©±SB-Cfc5. 03 4(103 3<£>*|3 4 - 3 4' 



t^?B5 y oftijsia-efeSo h 3 5 ttia 3 3 

3 5-3 5' Kfi5 y ^^~Offlffi0-C&S o 03 6 
(1121 3 3 <DWk 3 6 - 3 6 ' Kft 5 V "r<<< <OfrE0T* 
fcS 0 03 7(103 3^3 7-3 7' Cfi5!Jf^t 
— O®rffi0-efc£o 0 3 3 — 3 7£r#8a-T£i:, y ^-f 

3 8 6flSi£M4 0 4i-J: t)^i9ffl*nfc#— OTk 
¥(07 B 7^f'7^¥ffi4 0 2^?>M^nTl/^o 

4 0 2ll^co4 3 i^J*$^ 4?L/W<0 2 4 8¥fc#ffl£ 
ixfc, 8X 1 2^iJco9 6?LSr*i-«>o sltb^OSm 5 ?® 
4 0 2(D^\z.Wi$L£Mcote, 0«?Ui, 5*at4 0 6*5± 
1^4 0 8M± 9Elil*H"C0^4o Z:tih<D 5 h<D 

Affl»-ea>*?L4 i on, ttSDS^firu r^tSDii 

H2 9twisttSESDi <t<9±#<, ^LTiS^DzJ: 

3 4 20*fce«SixfcfL ftW*o±«r"*-^<*ri:4S 
-e#* 0 b*>U 13 8 4*5*#iS^T?L4 1 OSra® 

[0 13 3] !)r^t-H7I/-i»3 4 2<O^K s 0 3 
4*5J:tf 3 6^-t*^^^^^^^^4 1 4CJ; 

7 y h 4 1 6*5itf4 1 8 £Sil"t* 

S 0 2oo^7^y^?7 r 4 1 4*#SU 

**f-y9<T>9-?ftmZ 3C4 1 4A*5itf4 1 4Bt L 

[0134] 022 — 28 07 U — A 3 4 2ft ^(O^ 

iz&mzixtc 9 6 tbK»tf auw3ett«fc«^s^fc y 

^-f^-3 8 6Sr{ix., m-coWi, 02 1 A 

*5J:V2 1 Bfc^*5fc^SrJI&58U rixttPCR 

saao>fc«>»z:KJ|si-^n i 2to^^ifim-rsr t^-e 

ffilf, 7 V-A 3 4 2 Sr^T'n ^ ^ (O^^b 

feiVy ^>f^--4rBf3effca^b-C7U--A3 4 2 4r, 

^t?#S 0 ^-^f«^9 6 ^^/Uco-^-f 9 u9-( 9 
— yu— h<DftM^t&zte£Xf7*y h-7V is h (foot 
pr i n t) -t*tttBl3 8 — 4 4t^**iX"Cl/^ 

So 0 3 8(1^— ^ 4 2 O<D±®0-efo£7^> 03 9(1 

^(OJi£ffi0-efcSo 04 0(10 3 8^*14 0-4 
0' lC«5-<-*<O{Bi]E0T*&£o 04 1(103 8(O«S 

4 1-4 1' (:»5-<-^CO«S0-T?fcSo 04 2(10 
38^4 2-4 2' ^»5^<— ^(D»f®0T*foSo 0 
4 3(10 3 8 0iKU 3 - 4 3' K» 5 *<DWrffimx 
fcSo 04 4(10 3 8 0^4 4-4 4' J^HB 5 
8ff®0-efoSo 

[0 13 5] ^4 2 OttttHLfc^0S:'t)C8 x 1 
2 mcoHifim^t * i^T v^S^^^^^^O 5 ?^ ^C^PB 4 
2 2^. 7 U-A3 4 2^-^(7)cfiW4ttt^ 
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Sp^tt-5cot(^-co^lx-A3 4 2\z.*tfZ>m&-?Wfr 
#M:<S«r£;h/C^S. ?L4 2 4tt'<— x<DWcMf&£ti 
±9 6<a?U>ftS!-Cfc!K -tixtt|g|3 8 f 4 4*sJ:tf4 
3»-*SixTVN5o <B^<0«W«tt. hi/-Hf^t 

5c AS!W«K«*4 2 4*^— *<D*K«^£ixSJg 

ailH4 4fc*£;iX-CV^ 0 71/-^ « 

jpi-«*3j:t/y 7=--f a*^— * 4 2 oco^icfcg-r^ t 
# *ti&i*Yijjkmzm&<o 96^ ^oo-w * n 9 

[0 13 6] KWW^S^KSKfciVitW-r^tDN 

ovf, 8 x l 2 

-e^5 0 r^il^T/fc^ 12 3 1 *-3 9 4X^£tiXte 

Wyny^l2^i:EIlt, SI2 1 A*5±t^2 1 

«BB«<ot| : »^*s<«»S*fCv^*. H2ii:*ti5 
f- s 7 U— A 3 4 2 K/^y KO±»«ffi±^{flrB 

t5o ffSLv^ttlBWfcfcvvC* 5*a3 6 6tt*-K 

[0 13 7] »cfc, *DS»*ixfc*y<— tt»W(0±fci-^< 

7 U-A 3 4 2 0±SJ^5 3 4 6 tftttStS. HI 

^> »8>«f*JT, ^ty^ttftftL, tti 1 9 Kite 
ttSUs/ K*^ y ^.— 3 1 2d*e>(OTlp]*a5flE^T»-l* 
t^-T^o ftv^ /^3 18«lt, 1212 0^*5^ 
§^yfy^7-7-^ 3 3 2*5*^3 3 4 

*3±^7V^3 4 2 0±^—«9 3 4 6tt5BflSJcEBU 



5 e ::t\ WMfftt^fcHD* SJ#*ixfcat«<o* 

[0 13 8] PCR^n h3^cO»fo9Jc*5V^, AP1& 

g\ jp!i»*ixfc*^— 3 i ettit^fett-rax-r^oT^ 

u— A3 4 2*5J:t«W« c SrBWii-S. #^"C\ v 

ft h^t^^ffl^^i SKftMr-r*. 
^t-^bfcy^ (E3 8-4 4i-T^tltV^^) 
tt. H13 3J^i~y "r^-f-— $7 A 1 4A*5±tf4 1 4 

[0 13 9] SbMi 5(-, 7 1/-A3 4 2«U 
I^Ct, 9 6 £9'>#v^£ itCttffltSr tfcX 
t^o y^t-3 8 6H MMCt, iifS 

&^T\ S©7 A 3 4 2 Sriait 5 r i 5. 
#:^T% iftt rW8Mf(09y^J irUT-<— ^ft{£ 

^^Lfci^ *^-3 16tlft*U *tt»|sf 
[0 14 0] SI 4 7*5«tVia4 8Sr#Ra-r^ir^ 01 K 
7^.^134 8coSiJ^]^u^ hn^^Bfttt, 35c*»"t? 
U W»UfcK»ffl*«T3-— 1f*3e«>fcPCR 

•9- (&l / #CPUi:v^5) 4 5 Otis ^SE-r^y— — 
Ko?g"Cf 5 J■ftC^^:lSIKSttTv^SS^J^(l|l^^ ^7 AftUtT 
t5o »*uv^jfiHB*^*5v^r, cpu4 50f^ ro 

KI CMOS 8 0 8 5J Xfo%> 0 CPUttTKW* 
/<^4 5 2Sr«tiiU ^^14 7^@4 

tfZ>f&<D\E\$&Wm<Dm*<Dh<D&T K^SWo CP 
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1fr$llW-e-2 3 3 6 7 0 



[ 0 1 4 1 ] #ftCWSi|»^D ^7 A*5it;fc5 

fi^yf!)-^5'^7y^RAM4 5 8 tKlft* tt^o 

±t*i$nO0Mf«S:CPU4 5 0^m£TZ> o 7K^f 
=3 — ^—4 6 2ttT KU^<^4 5 2^5)07 Kl/^Sr 
9*Ufa - Kb. -t LT^-^^il^^ 4 6 

^^^^4 6 8±(OCPUI-i9**Sh5««l;: 
sK— K4 6 6*gTPCR/P h =r/v£:A 

3.-1? tcpu4 5 o t <r>m(D2 c^^aam. 

5 4 *gt C PUi-J: 9R*Jx4r-^l-3E«t5o 

[0142] ytisfyj±*jmtem?%?'<'^— 4 7 2*5^ 

i;4 7 4(O^W!)y^-^f^ 

-flCPU4 5 Oi-J; ^ft^^tt^c^^V 

T, tl*35Sf*07-f;VAt- v{^JPx.?>3xSW 

H(«:*J«p-t-'6. «9&*fM»S6«4 7 6Wu WOi&frB 

*srcpu4 5 0i:2 0o^f>st^ot, %myy 

CPU 4 5 0(-3ltT£-£6o -CO^^^m^-fe:^- 

*Ltt-t<0PCR:/n h ^;U\-&rt%V%fc(Dtc*b\^rf£ 
tl& 0 UART4 7 8IL R AM 4 8 0 ^IStS £ t^lty* 

TRS 2 3 2J -YV 
*:7~-*0tt4 8 0*3S*t3*S. Siffly^h^^T 
li#PCR©^iOi/3 - KSrl«fU I^tt^}^ 
tT^HfcPCR^n ha/U^a-f^S^PCRT'p h 

^tv^>o 3 5>J^ IfttOPCR^o h3;WBJKatf« 
JEobSHMs i * ~— If as Attfc^— * * 5 1B 

PU4 5 0Ki9ia«KJ;<R*^ -t ITUART 4 
7 8SrSTRS 2 3 2^- M^^H/^y V^tti 
tlZtlZo RS 2 3 2-fy^7x-7^ ^SflO 

[0 14 3] ^^-y^ (£l«P I Cfc 

4 8 2H 4XtiXmt)U^^^<OZfr2^yM,^J 



MtyhtUKo /^-777«^t, CPU 
4 5 0 «T K^T3-^-4 6 2*5J:tF^-y^il»l^ 
^4 6 4 5r^r P I C 4 8 2 SriSR-TS. &^T% C P 
UttP I C^(D"r—? 17— V^y*—?^* 4 5 4 SrST 

t^td^KLt, PIC4 8 2^n^7^^t 
6 0 5!#*%^T, CPU4 5 0HfflAl/^^^ffll 
X, /n^^ApimK^if^T' (PAL) 4 8 

4 &3STC PUf-J: 9 ^(OfCf^f-^y- KSr 
fEttft"*. PAL4 84H »oA*«**5J:tf** 

<ouj*ft»t*i-stt«3e«-ea>*. pals-kk* 

^ h;w££-f£ 0 CPU4 50, PIC4 8 2, PAL 
4 8 4^J:U ? TfS^-*5V^T^-r^o^<o^co^<0[H3K 

*ftttPAL4 8 4*^oa^waj*(if ©*i 

ffi^«-^(i, «T»-ffi*-r 4 J: 5> 1*04 7 RtfB 4 8C 

[0 14 4] 1 2 try h07tP^^/V (A/ 
D) 3y^-?4 8 6tt, 7^y4 8 8*5J:l/4 9 0± 
co7tn^lH?rf"^^4 5 4±Or^^Mff 
Kgaft-TSo rtfbUCPUf-J: 9 A/D3^-#© 
tzfrCDT KL/7^4t, I^UA/D^^-^O 
^y^ P jSRX^^i£jgLfc^^4 6 4±M^y:/i8W« 
t<j9*ut3 * SrSttflsi- 5 J: 9 m-t- 
£r irt-io-CSfcHitSo ^4 8 8*5 ±1*4 9 0± 
(OT-^i3^fS#tt, 2o(0-7yWf-7'l/^t4 9 2fcJ;^ 
4 9 4(Offl^7^Vtfc5o -7^71/^4 9 2114 

U<gS3cO/tf— Ml, ^tix^ti, ftJP»«J:OTI(OfiS 

sffi-fe^*— o*ioofc»<ojft§Htt*igKttia4 9(c 

^SixTi^So 2 0, 0 0 0^-— AO}g$tS4 9 6(lx 
/-K4 9 7l^t, /^8i7^fy (laSHiri*) £r 
STEM 7X1*134 8K*5*tSHSESixfc+ 1 5 ^ h 
tt*««4 9 8S:a»i5. KO+15DClf^y^ 
-^ftfyf-^ K 5 0 0 7^t 5 0 y»< 

Til, ^5 0 2*$<fcl*5 0 4S:igt-r;wf'7 f i/^t 
2 9 2{-A^$tt^ 0 tt-ryv^u^* 
2 9 2 ^^ia«*SSttSr 

[0 14 5] 7/^1/^4 9 4 11 A^J^— 
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(121) 



«fM¥6- 2 3 3 6 7 0 



- h tt«jE«JE«£S 5 0 6toEJIS£*i/Cl^2>o ^(OW 

^5. i"ftto*>. HffiSSS 0 6 fci9#»«BE com^ 
tt. ttSSti tic, r<bf^KK9 7ht 

£ 0 r(7)«EI«flS(-CPU4 5 OK J: 9ffl6*;K -t 

l^jE*4»J»«:»J*t5 r t SrC PU 4 5 0 

tRMS»DC3WWEJB5 1 2^18fSix5o - 
(OiaKtt^^y^^^ ^ h^>-* 5 1 eKiSttSfrfcA 
*51 4 ^r^Lx -t LTAClffAA 5 1 8K-t<0i:# 
#4-r^^-t'>miE{C]t^J't-^ACajE^A^5 1 4M 
.*5V^S*tk5o RMS*tDC3WWIi]»5 12tt 

8±oACA*«nwtt, it^y-r^Dcmff 

^5 1 0±M%£-T£o 
[0 14 6] 4oO#*ttK^£;Kfch9^Ty^ K 
7>{^5 3 0, 5 3 2, 5 3 4:fc5cfcU : 5 3 6 J4, PA 
L«fc3l4 8 4 j^bSUW'** 5 3 8 Sr«"C»JWft-g-*S^ 
h7^77^K7^^-5 3 0, 5 3 2*5J:t^5 
3 4 14. 3 ^>CDy ^ )VU H—^y—l/CD 1 o-^(D 

fl^SrSJttl-rSo ^ix?>Ot-#/-^D 2 5 
4, 2 6 0/2 6 2*54:U : 2 5 6/2 5 8 (il 31^ 

h7^7y? K5^^-5 3 6lt ^Py^ 5 4 4l:J: 
t—?*S—>\±7u y^JIRW* s> hT!) s/f5 4 

o 7 -< a t - ^ /tw^ o y 9 <r>m& «r BSih-r 5 r t 

5 5 2*fcJ*5 5 4±0 h 5^ T y ^ SrJSBf't'So 
[0 14 7] 7^Mt^0±<ft-^y-y(i3 6 

— Vf4* -tii^Ptt, 18 07yh*5J:tfl707 

— 5 MAC 15Al0157y7'h7'f77^J t 
fc^> 0 #t-^^->-f42ocom^*fe^^ttfcKil]t- 

^ttl/20«A*?fi!lt5. 2o<o¥5* 



111 5 OjRywhORMS £ 9ffi^7-fytE5 1 8 i-o 

doi^T. 2o£^^(4i£?U{c^igg^n-CiN^o 
<DB"J<0igJSnf4 f/^-y^-y -r-^ j :/9^5 5 OSriILT 
ife&£ix£o S7-f/W»t: — ^V— ><Dtctb<D AC9>£}&: 
^i7-fV5 5 9^fo^ iraSSftSjftfc*'*— <Dtz#>COA 
C««tt7^y5 6 0Srft5. fp$iW5 6 6 
14, 7^V51 8±tOACm^)0=&if n5S6K*5^"C9 
^5 6 8±C^Srfl«t5r tiaot, ^7 

T-fui??? Vis K{^StU-C#flgSix* \ 
LM 3 1 1 NJ T?*>.9, ^LT2 SmVcOt^y S/* 
^-TSo ^n^fflSilh7^5 1 6a»*>*a>A 
9, ^tt h7V^5 1 6ii0-2 4 0^>bco 

[0148] WJ3 h7^5 7 0t4ACm^J*^>'^4 
iKWiS&b* ^LT^^^4 1 f^^^^^S^*^^^ 

#£fl^K4 0te, ^OACt*?rh7^5 7 0 

h 5 :x;*5 5 0f4, 3o(OWISiifct* 
«5 7 2, 4 9 8*3 J; 1*5 7 4*5*0*1 0(0«1 

Btt<Dfc«>K. 4SE]E«ffi*^«5 0 6*41 K&lO&ftfc 
!E?*fc«^:7^VAoe(B;ffl£<£> K!)7h20Kohm 
coJgKSs (El 4 7X1*13 4 8Kl4*£fcvO Sr^ffl-T 

n^ii^S 7 8<D^-f V'Sr-fey hU ^lX7fD^ 

*iH»5 7 8tt^-<^^/Hfi^o«*fltrKaKUfc?aa[ 
[0 14 9] t^t<oaStyt- (4. ^rHb^ 
IBfiU -tb-C-^/P^^^^-9-4 9 2^©A^J-*5V^T 

^-T^> 0 ^IEmE%^§54 9 4£OW^lE(is ^fc, ^ 
/W^-^'U^^4 9 4 0A;£{-:fc^Tai];££;fr£o 

o 6 9 %^ufcm/E^?>^-r5'7 5 >r *?*/uttit) t <d 

m<0 A/D = ^^—^f>^(D"f^ is? /\sttiJ3<D&$:®lfe 
[0 15 0] ftv^. tW^ny^oiaS-fe^—Srft 



(122) 



4#§3¥6- 2 3 3 6 7 0 



fflftttu 1 6<ORTD^®>ttC0^n— ^ffllTO. 

ft5t5Ct^-C^5o *<fcJ;5J-«£bfcffi£o«IE 
tt^yf U-^y?7yyRAM4 5 SCD^t-lBIS^K 
5o l^ofc/u:i;ft^<D$fc:iE:7 t ? ?—&is*^J»<Dtilb 

[0 15 1] C P U 4 5 0 y ^ WE t*l»t 

#fla-r* ^ t ^ i oxtti < sarr 5 r t &x-% s 0 

5 6 6ttttl>J^^ 5 6 8^4 I (-2oooai^^^-t-^o - 

^ T/(dtf < E^-oi, ^^^/f >f < 
x&MlM1-Z>o 4&a)h<D\ttv&m9&is^/u&9fflZ> 
A Cffi#05#stf^-r- ^ :/^fr < Wl-oi/ >T^^f >< ^ 

otfV*/W* 1 oco^E^^-^ ^ fete 2 o^-7 
iM^uSr^a&So thtt2 0 0 S y &(OK3H-<7>aBIHS: 
£fe5^ 5 6 810^0 h W>tfc5. *Hfc 
*3ttS «fcd#6 O^^^/^cOACf-oi^-C, 2 0 0 
5 y ©tt 2 4 (O^— ;7lNf ^ /uSr**-t-*e 

[0152] ASJtttti/^^ASiimttias oiw*i- 0 a 
m-to & 2 o o 5 y **owswwraora, c p u 4 5 0 n 

^®Bff{-^6c ; ^¥t-5ffbv^f^^c^o y ^ffl£as»rt>-t-fc 
^^iP^^fc^iPoa^Srf+^LbT^^o * 

■♦-satiEofWJliimoji*Tii:fitr^ cpu 4 soi^D 

^9AFlffi*raB5^>r-^ (PIT) 4 7 2t^4^-f*7 



JHiaoBH*&fl#ra5 9 2fc5fc£ofifl&raiH5 9 0<£>ffll-^ 
>r-rCS*bT»*ii*H* 0 ?4tOfttfiS*TOf 
v^* s . 5 9 2 i:5 9 4 t (DWlcDWftffymfft 

££<S£-r£o bfc^or. Z7^/i^Afc— ^tt-toJBKI 

^KJpf»3P B l(ora(0 3 o^-7W 9 tv&mk bTi~-< 

CPU4 50I1 WPH5 9 0OBot*O ;A-Vfc:-^ 
mKBS+SP I T4 7 2*p(Olii}^'$—<n^\Z.3*% 

— *&sj«i-r5>><;* 5 9 2<D^comm^^>'±^ rv 

ffltttPAL4 8 4l^ **<0>^— ^HJgi-S^^ 5 

3 s^^if-^-f is<n%ffe<D\o±.K rc/-y^h^*^j 

3 0HWdX1, B#M5 9 2J-*5^TV 

tyh*7t5. PITIi7^>'5 9 4±^r>f7 f 
=f— Y ^^^U^^^P^co b ^y$:PAL4 8 4 36* 
?>Stti5« cH5)^;^liPAL4 8 4(^J;5 2 7 
-Y 5 6 8 ±-eif nSS^^W, PAL4 8 4C 

J: 9 ^^Tcoifn^^y^/u^itf^v^-f — < >^ 
^^/P^ioJ:T^m— (Oy-< is, 7^^5 9 41 

0"T-<T cD-tf n ^^t-io V isT s zf =* — ( is 
s\^<DmnRXfoZ> 0 4 s\sJ+ n — ¥ y—ts^M&'i- 

6PIT4 7 2 c t ] 0^>f-7H tO^ny^iLt?^ 
y5 9 4l^-7f>f^;w-*y^^S:ffiSl/ 
T^co^ffi^ 3 <nti $ is h ^ h ^*BB*6-f 

^ 0 bs -t bT^^ 5 9 2 ±(0*<oa*«-5-365^ 

<OG»ttBl5 0 5 9 -<0^^f^P 
AL4 8 4l-ex.^3^ -il(:j;^PAL4 8 4^ 
5 3 8±Oia41iJ»«#oWS«ftS*t, ^3-^ 
o 35H~C F7^7y^ K5^^— 5 3 0 %3rzs\z.>\s( y 
^t^ 0 »Sb^l6«ll««K«»t6J:5^t3SES-ch 
5^ 7 y * C^>f y f t5 : i Ci o"C, s(^*J> 
(7^;w^t:-?<0^ft) SriibTSSfttu^iiiv^'S 

Tfc5 0 ^\^y^^m^^<o^^^—y^^>s\^ti 

[0153] PIT 4 7 2*5iO ? 4 7 4^)ffi(0^-Y'v 
tt, lot- ^^y— ^*5±t^*DfR*ixfc*^— ^*DX.?> 

isfe-cffa-rso 7 ^^attjaaa-f >^ 7 ^ 4 8 2 

SrilbTa:e5CPU4 5 0^J:5»J»*ixS o #^J|sfffl 
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«fBB 3 P6-2 3 3 6 7 0 



«#&&»*r*£*«:*bfci:#. CPU45 0M 
^^7x-^i«g (PIC) 4 8 2?r7Kl/7 

^ix-ca^5^^'6 0 0 4riS<il6iii"*o 1^7^ 
mt1rz> 0 ztibtD't/i'XiDfrAfts 0 if 1 7^ 

K^-OWM ocD{Ri]tciSJS^ttfc^^^6 1 2SrSyft£ 
a^;u6 1 4 0<&*"OiS*H«^Wite5 7 6^b 
©+2 4*;Vh^DCCt*«ft r 6 1 6 1-11 
SB&jh/C^So !7^v-a y h 6 0 2fol-o<D&fa<Dfafr 

spy w-f Kfl*#&fM»-*-s, 

[0 15 4] HB#K* 7^y60 0±cDRCOOUf^ 
ofgtt^ttK9>r^— 6 1 8§rSttfb:-r^o r^K7^f 
tt««SJR«8i6 20«r»LT5>f:'61 2 

c^asESJRiastoffitts ^-r>-6 2 2£isb 
xmfrz>nm&y^s-< k#6 i 4 £Ma»*T««F-t-£ 

&^ri-<5o 7^y606±<^ioo-;y ^/^^ih 

A/Ttitt, (R«?«jStt(^fc«> J^iSStS 6 2 0*5.fct*K9*< 
^-6 r8SriiSSJftS5IKa5*S:aLT. 7^^612 
$:iES^i&^^^o yw^fK#6 14ttl/27^ 

6 2 411 #iRii-**rft-cW»^oy^S:ii4fta«o 
8EixS:9ja|-t"So K5^^-6 2 6*5*^6 

28, 7^>3yh6 0 4*iJ:tf7-<y6 0 8l:±9, 

y ww KfESS#6 i 4 i^-o;&&T*iKth£*v 

[0155] 5 >^^?&aOfK*ttH:K»»IIBI*fc 1 EffP 

in *5 1> w^&B-e tt * ^ vsmn? u v t um t uM-r %> 

ZixtzkZ. 5>f>'600±(ORCOO Lll^^ffitt 
{k^ix^o r*U4. CPU4 5 0ia^ PIC482 
?r7Kv^U ^1X7^^6 0 0 £ tvfc P I C 



4 8 2*<BU$?:**4 i a>a3fclfy h wRflBSriSME"*-* 
t 5 — ^S:-t*t^»#jitpr. i:t-J:oT^Jfe$tt^o PI 
T4 7 4H 2o<Dte<^W*v£'^U cH?>tt2 0Hz 

3 0&J;t5fc*-^-6 3 2£^A/T% ^PjEfllft^r— ^ h 

[0 15 6] 7 p n* r 9AFrffi*«9a*M«ia61B4 7 6 

^ffiffibT, w</H -r*;* h ; 1/^2 - 2 0 Hz ; u 
-</w3- h7>^^ ^ h • i/f-f ; w<vV4 - uv'— :/ 
* u-tV ; u^/ws-*— #— K •SJtJii* ; w</W6 
-y-T ^t:— 9 • ^ — v^-v ; SsitJs i/^;V7-AC 

n^9APlffitt#J9i&*»JW3eH4 8 2tt, ^jV^zfU 
9 2*3J:lM 9 4 *9J^!-r^>fci^(7>4 0(Om^ 
Sr^T-fS. Ihtofff TMUX1 E 
NJ ioi^ TMUX2 ENJ H ^;Vf^t4 9 
2t3iW4 9 4<D— ^fcttaX^SrfiEffioTffit-t-Sd^ 

fMUVOJb^tMUV 1 ^*iH»5 7 8^A* 
^^<o^-v^*/U'S:iS^"*-S^S:ftiJ»i-5. r.*t feoff 
-£§-11, 2 00^/1/^1/^^^(7) 1 ooft >-^yvco 

[0 15 7] rRLTRIG*J ffffl CPU^M 
t^I^PAL4 8 4— coif l"T I ME OUT EN 

rnyy^a y h 6 3 2*y-fey hts. 

^h^l, t7>-v-3 y h 6 3 2*t^t©t- ^V r — 
^(0{£fflS:^JJ:"r^{H-^ FT I ME OUT EN* J * 

■bf^s**WJ-#«"r*«FWe«>4. cpu4 5 0i^ 

— ^vSrJ9J8#)fcHfTU ^iliPIC4 8 2Sr7Ki/ 
>fy6 3 4±cO{f-^§rtb^LTr7^^>3 yh6 3 2Srh 

b, * brcco/i— fy*Hffi/4v^ ^^A7!> 

h!7>->3 yh6 3 2ttt^XOt-?^^ttfflS: 
[0158] PIC4 8 2H *fc. iPilRSixfe^7^— 
fflACOVHTR EN**5J:r^B LKHTREN* 

^ttcpu4 5 otcj: ^sj^^^^o *ne>«^^6 

3 6?rgTPAL4 8 4^$ti^c PIC482 
H (lfBEEP*5±tfBEEPCLR*S:^ 
6 4 0 JcttJ* bT \?—s<— V W 3 y Y 6 3 0 t&UWT 
Z> 0 PIC4 8 2I1 ff-S-MEMl (Hl^^-f 1 ) 

*m^7b, ^co{#-§"t^E P R OM4 5 6 (Dmi^^T Y\^^ 
KIt/<5'f!)-RAM4 5 8^{g;V^T Ku^t<OlfflO 
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3 3 6 7 0 



fPAGE SELO, fc^I/PAGE SEL1 (HI 
SHt-T) E PROM4 5 6 c f , C04ocDl 6K^- */ 

to 1 5 9] 4oco?aSir^-^ 1 0mV/° KtfHf 
■^-«BE/^«?¥tt**i-S^S/3^ LM 1 3 
5-Vi-—?<J3— K3!<E>-fe Vf"— -C&So 
-KH:, 2 0K(O}gfeiS4 9 6(Ci i9f^®E^Hfcm^W 
*&4 9 8lcJ:9«if^r5 0 SrilS«i8tt* 0°C~ 

i o ox:<oaft«siat-tofcorfaS5 6 o ^ a— 6 i 5 

8Wft6H{-tofc oTl. 6 8 mW- 2 . 10 mW<£>fB]-es£<fc 

-r£ 0 easwiwait (-^^u^) 4 9 2*5<tt54 

9 4(1 DG4 0 97tn^yfCife5, 7^V4 
8 8J3«ttf4 9 0±Otffli, Vout =3*Vin-7. 
50ggSS?rtt?)AD6 2 5 KNfHWMHSfcJ: 9 
it"IBSixSo A/D*tfe»4 8 6MU OVd*5>5V(OA 
Mffl^t^AD 7 6 7 2tfc5 Ot^* 1 0 OtKfr 
fcoT2. 7 3-3. 7 3 fift-fc^l*— <Dtti£i 

X\ *BS5 7 8OttJ*tt0. 60^h-3. 6 9'* 

[0160] nm^nmtei/^j±*nmir%iLX~Mm 

*EE£2H|U «E3E«EE»£»5 0 6 4r<ftffl 

U IT, lUStyt-otij*, *5£U^-f :x5 l 0 

[0 16 1] «I«EJS485 0 6H 6 50*5 

ffitt3. 7 5*;Wh-C*9, tLtft*tt3. 125* 
-S«*5 J:tF«ttSSWo 5 ppm/Xoift* Ky 7 hS*^ 

7^fy (H**i*) ta!)A/D4 8 6s *3J:iWi«« 
5 7 8 ^fcx-hln&o ^tl^^OliSl 19— $?JSIS 
*i6St»0*s/ h!7 — ^ tOP 2 7GZ^7yy (El 
*erf) «rttfflU-C»££ix*. »tfiWB»5 7 8 0fc 
yK6«il fle{t£;tafcttffi Ky 7 

[0 16 2] a»77-A^7, um=*^9 hti^? 



xjft pgr f -^t^ ^ y y ^(o^n n 

[0 16 3] ^^^ix^^3{c^®]L-C^^wt$:{S:tE 
-t~<5fc*6{^ gl5 4-ia5 7iI/Ttfc^7-77^gS 
«3lE*^ttU/!:«. *»W©a-f>f isfy^—xYt. 

>r y 77 ^ v-a ^£rT^ir;*-r£<J: iFSr 
bt^cO^r-Y^ AUT077^;VttPCRt>f^y 

cosi^mbcofc^to, eaittPAusESr^n^sy 

[0 16 4] *^^(Di/^r^H «•||^T(-ov^-C 5 0 

[0165] s^ttfc^-^-^-^-r ^ y isyzizm-tz 
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^fffl^S -233670 



£9 30E-rawfc*s-egt5 0 viomtsxvMtffizi^x 

[zm^ (1 — 5 80 «fflo3Ett^ov^^o< 5 lt7 
tO 1 6 6] »WWfcSrr*"fe^b-C, »fflM3J:l«ftaJ 

- mm 

- «jE 

- (>f /V) 

- v-*^ J* SrWa-fS 9 -ocDFF&Ht £ ttfc ^ ^ 
[0 16 7] — A£i7<0*!ftKMu 5fc<Offl9-Cfc 

i. *w^ny^sp«&ja*s:+/-o. ltwfsi-s 

£ *{cKJ|s|.:/ n y £ * <z> £ * /kz>H] <o^*&— f* «: 

5 17-7 5/ 

5. ^^u— <o^r^3.TywottfflS:a/N^UTffS 

6. 1 7*t(OPCRyn ha;uS:!l Lt^ ^*t*b 

ft 1 oojfti: urisift-rsffi^o 

7. 15 0it(OPCR^oh3M ifcScfcU^fcfcS:^-— 

ifo^r v # 7 ^ — * o 4* j-taifti"S ffi^j 0 

8. V— tr>X?X?<D— Uftt VXlfi\£}<D$m<D5 0 

[0168] 9. &mu&<Dm&, te£zt'$m(Dtc£> 



1 1. JBMy r ^(OiH^ rn^rB#|B]j ^9^ — ^, 

:*7^ y ^#/vffi#£Wffit"So rit#o*feWS:8&tti 

[0 16 9] »c^««S:WBrt-S 

Ayf!)-RAMS6I 
^yfS-R AM^ff 
EPROMgf 

:/u A njffi^-f >^7^— -^3611 
^ ci ^ 9 A pTIB 

[0 17 0] If^^y-ftWtt. SSliffiK# 

*n<0) -7 ^ —;vVy~—^*^^i/=-7\Z.toXm 

[0171] &<offl«S:!*8fci-* 

s<*yv~ V — R AMSI 

U-RAM^St 
EPROM^t 

RS-2 3 2-ir^Vgy 
K 

if — /<— 

E P R OM^-tOfx ^ ^ 

77 — A ^ rc7<7)^<— C/a VU></V 
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Mm £ frtc* fc - * *5 J: U^J^msS 
n *— ,u K fc - * *j J: tffljfflai SS 

[0172] =>--*f<Dmm*{$im b-c*aiftft», anna 
Srttx-rsc t^-e#^ 0 Beati, R#m, ts«, sue 

■y-fe— s?4rfifr*-S. 

[0173] JfiRSn»RFr(^ J: 9s RS-2 3 2*-h^ 
L-Cfl-SB<£> = >-f a — ffrh i/XTA>t:mWtZ> C 

^^*^-r-5fc*rottiE^ii3fe-r5o y -viz 

Wf^ny?t-^fc, ^^^V^i:, aHSJfc«JBE, 
JiaSSfc (1 0 0 V/5 0Hz, l 0 0/6 0Hz, 12 0/ 
60Hz, 2 2 0/5 0Hz£fcH2 3 0/5 0Hz) toWfc 

«SrffifflbTSW^n y *<Ofc-*<o3MK££t 

[0 17 4] fc — *(DlS©tWu {fe&£*t5fc-*m*lS: 

(2o<Oit-^, 2o©-7=*-;VKt-?l3iO!2 

fc— 9*2 2 0/2 3 0 VACt^t-- v-a 
O^TSUW::, -tL-Cl 0 0~1 2 0 VAC^v- *s 

(7) 1 0 0~1 2 0 VACUlo^T : Rm = (Ri * 
Rz ) /Ri + Rz 

(8) 2 20~230VACCo^t: Rh = Ri +R 

2 

[0 17 5] A/DE&ro&iEli. taSSriEflfef-aiJ^T 



Aroflff (CPUdf— K±<OTP efcit^TP 7) 
J££*t5„ =S-mHf-Ji5tt5)A/D0?ffi^Ifi2^i:oeSEft 

<b, A/D(IJAn»i7tn^i'f^ 

T^-n^±ii|ltJ±t/A/D3>/<— ^) f-iSttS 

HP>Wffi^liia^$ttS (YYYYnVJCfcttSXX. X 

©ttaElMft&ttffl-*-*. 
[0 17 6] ICSt'b y^W-fe^— ^rtf^T-KlEi- 

fcft^Srffl-*-. «VNSfJfefldHIHia, 1 5«7'n-7'l:± 

(Dmm&9 5 e C{-*5i/NTzx«LT2^.<0^jEft^S:^ 
ACatDC^-r^SEOiJ-^T'y V^IeIKoKIE 
»±, 2 ^COttjE**Sr»riE+5 2 oOgf^ACAAl 
ffi{rov^<OAC>ttDCiagSottJ^JS:->^-7 , 'A{cA^7-t" 

IS (9 0~2 6 0VAC) l:bfcoTMS-efc!J, U 
fc>6S-o-C«-«8 (1 0 0. 1 2 0, 2 2 0, 2 4 0VA 

c) \z.j$t,^x2&*!&mk-rz>&. mMKt5m^\^m-5 

[0 17 7] AC^OIHtefcSlJJfcfitrtu IE5t^®73$r 
9AO«je«B8J:i/«fftf[M:. ft»J»fitW«». lOt 

2 . ^ H/cfflWlN < oj^StX yf-!) — s< y^T yZf 
[0 17 8] -y^fAlSriiStSSfll^ ^AT 1 ^^ 
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Att, *fc, a— ^o^WcoT-e^-— yt-J: 9Hfr^Ifi£ 

to*>, 9 0-1 3 2 VAC(Coi>T&?iJ:fc<fct/2 0 8- 
2 6 4 VACI-o^tE5"I) o 7 7-A9x7ttl^- 

[0179] ftJft^aj^VfiMRKRttKW^ p y ^ «r 

(9) Kcc = Zt-^m^I (60°C) /Z (^ny^ft 

^Kcc»rt«copBS*;s-r. ffi^Kccte, s&twct 

[0 18 0] (B 1 k C p) KSfc 

(10) yo5/^(olft=:7y^* (t— 

fc— ^®*= 5 0 0 !7 y K 

»jw&a)«yj= (syD^^ss-^fiS) *kcc 

yuV^Oj»SftoASW*filtt5 4 077 h£JV"C± 
30tfo^o iE«OKccffl[<0»-fr, ^n^^^tO 

[018U ftSf^Ml 1 OT^te&Xfl StKte** 



T?*>S. 1. Bf«<oa«l-^oy^«:l»l*-r*fcftlcS 
#£jKSAni(fc«;^ 2. v-*^A(£>[h]9 SrM^ 

3. ft&my't >^&rtz>fflw^ (om^ nji^?* — 
&&m<DiaMt:i o°c^fc«i s°c^umi^ •* 

(ii) ?&affl*=£Jo*R«y3+5K^^iti*+ ohh^ 

Jn^«^ = ^*P?KS:l OtSfcttl 8^3 2#^9#ra 

{-^>fc o t»*h- 5 * kk* s in mmmti co^tf 
^^mti=mm,^-^(Dm^x*h^x 1 27yb 

fflH^<Ol»e*«»= 2 0 17 y h/nc 

[0182] <ftmmt}<Dtc#><oMm&Dt£mn. 1 ott- 

*3^-C2 3 0 y y h±4 0*5±t5l 8°C{-*5^T3 7 0 

E»-cfc*^i36sj>5 o »e«« (Kc ) mk 

tt, 1 0*C*5J:V1 8 < C^*5*t*«»^ny^Sr««J* 
!9lllS$tt*o Ml. •&-r#il$WtM&& 1 OT: 

ifcttistcswiu &^T% 3 o»raBWfe«5aflE«c 

(1 2) Kt?ftRl&&tt& (K: ) =£*DJR«*/Z irf 

Kc ^^:ov^TASitt^affitt, 1 0 td&^T 287yh 
/ C C± 1 O 1 ^ 1 8°Cf-:fc5^T3 17y V /°C± 3°CX 

[0 18 3] -feyt-ilixWktt, ^py«l?r 

^niWnx., -ebT^a^^^i < C±#i-^/'cii6{-^*:$ 
tt5B#IB]S:aiJ^i" SrifcioT, ^ny^-tyf-I 

^^a^-r^o 3-1 6*ttt*!), r 
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[0 18 4] a5 0*A8*8ktt—«ttte*A^n^5 A 

^n^Atel 8X>k 1 0"Ci:<OBlcolft?MRfi»«»^ 
^JlE (Sc ) SrW-W-rs. *^ttJ»e«««fti»<Oitj» 

0±0. 2"T?*>*o ffi<Z>J£3&S9Mu -t^SjEt^aSflslfflt-C 

(1 3) St = (Kc_i8° -Kc_io° ) / (1 8°C 
- 1 0°C) 

£fc, ft3l&l£VflM& (Kco) Srtr 

Sttft«tt237yh/C±5"C*5. ttJBLfcSM* 
(Oil 9 : 

(14) Kco=Kcio° - (ScHOt) 
^o^7Aft, *jfc, ^S^^m (Cool c 
p) £rfr©U ^(OftSiittli, 

if ({linevolts}> 
deliver 75 wa 

else 

deliver 300 w 

ioM«i#«t?)o ^»*t±o. or / 

t empl=b 1 ock temperature 
wait 10 seconds 
t emp2 = b lock temperature 
{tempb} = temp2— tempi 
mm&M&&frbW-&lm1tti3&&. it empb) «r«i:-C3K 

if (linevoltage = 
0. 30° /second) then 
Error— >H e a ter 
Lock up keybo 
if (linevoltage = 
0. 30* /second) then 
Error— >Hea ter 
Lock up keybo 

Tv^a^wflP^ , &J^=^^s r l?>'^S:^B!JS"^s. 

[0 18 6] Kcc£:6 0°C(D^u y?mMfcjs\,^xmfe 



(i s) »att<o«as*=*DjiMK-?fta»« 

&-128 ) 

[0 18 5] t-fV^y&WiMU^— K : 

*Sfc«>Kl 0S>f*o o 
wait 10 seconds 

t empl=b 1 ock temperature 
wait 10 seconds 

t emp2 = b lock temperature 

{ t e m p a } — t e m p 2 — t empl 
*R^jlB«Lfc9-f ^«E4r-&*t-saE«c {1 i n e v 

ol t s} SrlftttSo l9 0V±9*tV^^y«BE 
I^OV^7 5 77 M?, fo^V^l 4 0 V<£ O'hS^* 

190 Volts) then 
tts to heater 

atts to heater 

(17) heat rate = {tempb} — {te 

m p a } 

heat_rate?:!fit5o 2 2 0^2 3 0VCo 
i^t\ Snf&il^teO. 3 0° /»J:9/h*<«!ltixtfft 
S>#v\, 1 0 0~1 2 0 Vf-o^T, Jnf&iSfiteO. 3 

220V and heat rate> 

s wired for 120 
a r d 

120V and heat rate< 

s wired for 220 
a r d 
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{ d t_s urn) =0 (TVl^&S^ft) 

{main pwr sum 

{ a u x_p w r_s urn) =0 (4§#J t: <D%>tlCD^) 
for(count=l to 3 0) 
{ 

(d t sum) = (d t sum) + (b lock tempera tu 

re — coolant temperature) 
waitlsec 

(ma i n p w r sum) = {ma i n p wr sum) + {auc 

ua 1 powe r} 

{ a u x pwr sum} = { a u x pwr sum} + {auxl 

actual} + {aux2 actual} 

} 

(18) Kcc — ( {ma i n p w r sum} + {a 

ux pwr sum} ) / (d t sum} 

BLOCK CP^Wj^" K : ~(D^* h ttKJpf^ 



i n i t i a l_t emp=^P7^I 

t-*»- 2 o©>mi§«u -toin^ay^ja 

5 0 0 V y htt^- 
{ d t sum} = 0 

for (count = l to 20 seconds) 
{ 

Id t sum} = Id t sum) + (block tempera 

ture — coolant temperature) 
wait 1 second 



(19) delta temp = block temp 

era ture — ini t ia 1 temp 

(20) cool joule = control co 

ol ing conductance (Kcc) * { d t 
s u m} 

count=120 

do while (count !=0) 
{ 



(21) Bl ock Cp — rampt ime* (he 

a ter power — cool j oule) /d e 

1 t a temp 

rampt ime = 20# 
hea ter power = 500!7yh 
[0 18 7] COOL PWR 1 0 : Z.<D*r* M2v£ 



if (coolant temperature = lO±0. 5 t) 
then 

coun t = count — 1 
else 

count=120 
wait 1 second 
} 



c^^(-*5v>T, ?&ip»tti 20^1 o°cfcm& 



^ttaft z>tzib<p mmti &m&<> 
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{cool ini tl = c o o 1 a n t temperatu 

r e 

{ma i n p wr sum} =0 

{ a u x pwr sum) =0 

{del ta temp sum} =0 

for(count=l to 32) 
{ 

{ma i n p wr sum} = {ma i n pwr sum} + a c tu 

a 1 p o w e r 

{ a u x pwr sum} = { a u x pwr sum} + a u x 1 

actua 1 +aux2 actua 1 

de 1 t a t emp sum— de 1 t a t emp sum+ (amb 

ient temp — coolant t 
emp) 

PUMP PWR=1 2!7y h (^ft^totf ^ffl<D/K>- 
7) 

de 1 t a t emp sum=summa t i on 

of amb — coolant over inter 
v a 1 

K_AMB = 2 0 !7y h/K (?&&*3&>&JSI8^<Oj»:3 
[0 18 9] KC 10f7 bUU^— K : Z.<D"r* Y 

(ma 1 n pwr s um} =0 

(aux pwr sum} =0 

{d t_s um} =0 
for (count = l to 3 0) 
I 

= — KttP I D*JHP***K*>9. 
[0 19 0] 

{ma i n p wr sum} + a u c u 

a 1 p o w e r 

{aux pwr sum} = (aux pwr sum} + a u x 1 a 

ctua 1 + a u x 2 ac tua 1 

{ d t sum} = Ut sum} + (b 1 ock tempera tu 

re — coolant temp) 
waitlsecond 

} 



wait 1 second 
} 

[0188] mftmfficom^mm^m^mnzfrt^ 

(DS'a— A*£rfrW 0 r (c o o 1 a n t t 
emp-cool_init)j tefftJM 
(D?£&WlU&<Dmk~?:&>Z>o 5 5 Ott^a— /V-e«Efc>L 

(22) cool ini t = (coolant te 

m p — cool ini t) * 5 5 0 J 

(23) {ma i n p wr sum} = ( {ma in 

pwr sum} + {aux pwr sum} — c 

o o l_i n i t) /3 2 

(24) Powe r i ot = m a i n p owe r s u 

m+PUMP PWR 4- (K AMB * d e 1 t a_t 

e m p sum) 

: 

{m a i n_p w r_s um} ^^fy^-^/U^Wt 

{ma i n p w r sum} = 
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(^a-yp) srtHM-s. HMfc»±o. 

(2 5) (ma i n p w r sum) — (ma i n__ 

pwr sum} 4- { a u x p w r sum) 

y^^UW^&^^y^^^^ (lOOmW/K) Sr» 

count— 128 



* (26) Kc 10= {ma i n p w r s urn) / 

{ d t s urn) 

[0191] COOL PWRr^ha^-K : ^<D 
0 0 



do while (count !=0) 



if (coolant tempera ture=l 8°C± 0 . 5) t 



hen 



coun t = c o u n t — 1 
else 

count=120 
wait 1 second 
} 

r<Di*fcfc*5^-C, ?&filttW:i 1 2 0 9MI»* Xfflft «ri»l*-*-S ft: 

*U ££ffc£*t:fc 0 3 2#(-^fcoT. 1 8°C<D<fc&m%< 

{cool init} =coolant temperatu 

r e 

{ma i n p wr sum) =0 

{ a u x pwr sum} =0 

{del ta temp sum} =0 

for(count = l to 3 2) 



{ma i n p w r sum} — 

a 1 p o w e r 

{ a u x pwr sum} = 

ac tua 1 + a u x 2 ac tua 

de 1 t a t emp sum = 

ient temp — coolant 
wait 1 second 
} 

rx— /l^Srft^i"^> 0 r (coolant temp- 
coo l_i n i t) j 

(27) cool ini t = (coolant te 

m p — cool ini t) * 5 5 0 J 



★ [0 1 9 2] 

{ma i n p wr s u m) H~ a c t u 

{aux pwr sum} 4-auxl 

1 

de 1 ta temp sum+ (amb 

temp) 



(28) {ma i n p wr sum) = ( {ma in 

pwr sum} + {aux pwr sum} — c 

o o 1_ i n i t ) /3 2 

+'<X<D&&nj3a.&'k&Wr't'Z>Z.k\Z.£<>X.. 1 8^ 

(29) Powern < C = ma i n p owe r s u 

m+PUMP PWR + (K AMB * d e 1 t a_ t 

e m p s u m) 

{ma i n p wr sum} =-f y^-/^Wb" 

PUMP PWR=127yh, Ib&i&ffiWkmtf^ 

delta tern p s um = >f is ? —;</VW\X(D a 

mb — coolant O^ff 
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[0 19 3] KC 18f^ hmOl^— K : :Of^ h 

4:1 0»W3c3ei:-r*. r o^Slc^T, #a?£tel9: 

^;K:bfcot, 1 8 l CKj|»«F'*'*fc«> 

{ma i n p w r sum) = 

a 1 powe r 

la ux pwr sum) = { 

ctua 1 + a u x 2 actua 1 

Id t sum) = Id t su 

re — coolant temp) 
wait 1 second 
} 

*fftn-rZ>o WtttO. 17yKfcS. 

(3 0) {ma i n p w r sum} = (ma i n 

pwr sum) + { a u x pwr sum} 

9 V* (lOOmW/K) 

(31) Kc 18 = {ma i n p w r sum} / 

{ d t s urn) 

SENLAGr^ Hgfla=»— K : ZtDrx h n 

s e c s = 0 
c o u n t = 0 

do while (TRUE) 



(ma 1 n pwr s um} =0 

{ a u x pw r_s urn} =0 

{dt_sum} =0 
for (count = l to 3 0) 
{ 

[0 19 4] — ^*5j:tf*libfc — ^^AD^-bixSI 

{main pwr sum} + a u c u 

aux pwr sum} -hauxl a 

m} + (block temperatu 



3K y 9 OtftUJilixSranei- 6 0 

[0l95]yny^25W o ±0. 2 < tl*I{-2 

{tempa} = b 1 o c k temperature 

5 0 0!7 7h^^fl^ ^U^n^^^SSrlt 

5 0 ^<0»9 3EbSr2 0 0 5 y&SKHfrU * 

ott*3MR*>«tti»*U± countx200;!J 



then 



if (secs>=2 seconds) then 

shut heaters off 
if (block temperature 

exit while loop 
coun t = coun t 4- 1 
} 

end do while 
sensor lag=count 



t e m p a > 1 . 0 *C) 



i9, ftafta«s:-t^aaEo«[ g&i o°o 

do with (coolant 



tempera ture<12 *C) 



wait 



second 



} 



{ b 1 k_d el tal =block temperature 
(h2o delta}=coolant temperature 
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i 8 < Cfc*t?Ei»«ifcSEft;"r *^^f+o 

{temp sum) =0 

{cool sum} =0 

for (count 1 to 128 seconds) 
{ 

(32) {coo 1 sum) =coo 1 t emp sum+coo 1 ant 

tempera ture. 

(33) {temp sum) =ambient — coolant tempe 

r a ture 

wait 1 second 
count — count + 



r 



s°ct i oxxdsmwb 

i o*c-efcSo 

(37) S c = (Kc_l8-Kc810) /8 

(38) Kc_0=Kc_lO- (Sc*l0) 
ft£P*i£<OC pTfcSC p — C o o 1 frVVD^fcX 9 ft-©: 



(3 4) { b 1 k_d elta}=block tern 
perature— (b 1 k del t a } 

(35) {h2o_delta}=coolant t 

emperature— lh2 o del ta) 

KChi 1 K -Tfcfc>*>. 1 0^-2 0°C(D#>mi&$&W 

5o Will 7 7 b / 1 0 °CT*fe ^ r i i^Mo 

(36) KChi 1 1= (Chiller Pwr @ 
18°C-Chiller Pwr @ 1 0t) ^ 

(39) Cp_Cool= (HEATPOWER* 1 2 8 + PUMP_PWR* 

12 8 

-P w r_0*C* 12 8 

-Bloc k C p*blk_del ta 

+ K AMB* t emp s urn 

— KCh i 1 1 * c o o 1 t emp sum) /h 

2 o d e 1 t a } 

CRETINlt ^7^t^ffi^y7h!) 



HE ATPOWER= 5 0 0W (>^d y ^ SrJdffl.b?&a 

Xh^tz(DX\ ^frU-1 2 8 ?r»St5) 
PUMP_PWR=1 2 W S^StK:^:/ 
co®;^ xi28&) 

Pwr^O^Otl^tt^ftat^X 1 2 8 8\ 

Bloc k_C p=tW^o y^oSMSfi, 

b 1 k_de 1 t a =JDf^-f >-^ — ^/VfflW^n y^ffl 

K_AMB = 2 0 77b/K bJSffl^OS&ft 
^is#9 fis*) , 

h 2 o_d e 1 t a =ADi& 0£l£ 6°C) (OfHIBUlibfcS 

KCh i i i =?&a«yj*i-ftaifflfflj[<o4gia. 

coo i_s um=%mmm\z.t>tLZ>, i&nm&^ 1 



T<D^\S 

^/l^^^^V^iD*— */W"Cfc<5 0 9*#YZl n t e 
1 8 0 8 5T-fe^9 — <O c l 3 ^S*ji*ix*:fc5« i rai5 r 

y 7^;&>>MH*£S:fco rcj 7^y- c^"CS#>i*tL 

tL<r>-7T ^2 is a ^ffiW-t-So CRETINlt 

tgt-rSo CRETINU -T^TtfV^- K^xTOgi] 
2tfc££, »o#^^Srll?T$*6 0 CRETINS 

9i--t*-5o CRETINU — vV — K<7> 
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[0 19 6] 1. %m*** (P I D) tttW^ny* 

3. *^(D**^tt¥#Of5 2^-- K5f*T<OW9 5i 

4. v— trzs*<o9 *#\±=3-— IftoXo^ A£r^frf 
[0 19 7] 5. stf— Xtf)**^!*, ^n^7A^Stf 

7. Xy y?(0*^?HRS-2 3 
[0 19 8] 8. LED^^^tt3JPf»LEDSr*6it-t- 

9. y is? <o# hn-^^^a^ 

>-T& r ir \z X or *6*8&«r-«l- y Six* ^ r 

Jfc«S*»SS» (PID) ***Hu *&#IWXn^ 

S«*Sr*lflri-Sri:^J:or, Wsf^n^at^ 
a/ucofflfl[i:l,r««6Six5) *±0. 5 0 CKUm-r 

*fTU -tur*»l<o^5-Y*y^-<S:*-f6. 
[0 19 9] W«^ny^^«tt*ixS*n}R«**yttt 

KJH-Xn y^jaffi) fcaqjtr, ft*Lfc«*i h^;* 

0. St) fcifi<ft6«*«r-rS«E»«Srlia*atr. C 
coy-O'H, SfejSLriBSlSix^Lrr-^ hSixSe * 

*»e>-efc5o Jt«yas<oy-< v«TE<o*esc (4 6) t 



(4 8) (c^tf &k i -c*>* 0 

[0200] piD^^^n r»j$i £ H/c is*. 

Srttil&U PCRtfm^:fc^r*rLv*i:« ce>*x 

(4 0) ®^J= (CP/r mp_r ate) +/<^7^ 

r m p_r a t e =Tf i n a i + Tiniti»i /0tS<O^V 

~ (O mt) tz. ibiZ.Jwf&Mfi 5 0 0 V <y Y (DMcX 

[0 2 0 1 ] ^^^^jftOSbSt^ (2 0 0SW , > 
7fA(ite7;^y XAl^S^^riPf&S- fcte7>-X 

lag * ttitm >8t(o-?7 * (omft<D*m 

S) o^5E»tt*<offli3J:t5fl«<oH«-eS>6. 
^f-T^o ^^^Att^-rs^ft (rSfcttt a u) Sr 

m 1 c^)s:/^;^^Bf-ov^r. (t a u) ttjs»S9»-c 

(41) Thik-mi =Tbu +Power* (2 0 0ms 
/CP) 

(4 2) Ts8mp-n«»=T8«mp4- (Tblk-new — T»amp) 

* 2 0 0ms/ t a u 

Tbik =2 0 0 §99W(O^Dy^aS 
Power ^^ny^i^Uci^ 
CP=Xn y^^SfiWKft 

T„ ffl p = 2 00 ; 5«M»owm* 

t a u=-trvy— oSixJCov^rlHflSLfc. ^W^^ 

tt«FB]*SBc (#bi. 5) 

(4 3) X7- = 5S^A-T«amp-n.- 
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(4 5) fc&\,^X, F tt 1 0(0««.JBIH (2 0 0m 

(44) Ti«mp-ne.=Ti«mP + F * (SP-Tsamp) 

r^TN S P=^x— IfoK^OtajE 

iM, 77^'>3^FttTK'fe3'hSJx5. a (4 2) 
teitf (4 4) Sr«a*^to*5 i: : 

(4 5) Tsimp-nei = Ts amp + (T b I k - n a • — T« a m p ) 
*. 2/taU=Tunp + F* (SP-Tsamp) 

(41) &&xfi (45) *Lxmp 

(46) Pwr=CP*P/T* ((SP-Tsanp) * 

F * t a U/T + Ta amp — Tb 1 k ) 

t = o. "2» (200-; ys» (oWftxm. -t u-c 

ifrgzC (4 6) «u K^V Kfc££»L-CJSIH— (O 

awii&asftra (Pwr) ii«*aa-et 

[0 2 0 2] l^ofcA/T/n 

«2Jds*e5£ (4 6) t3:j:9v*3eSixSeb* r<o«*tt 
r. tt <o ✓ — J: o x 3 00 t — 9 >-co^& 

St (4 6) «:ffiSfc<0*e3£ (3) , (4) *S£tf (5) 
[0 2 0 3] *SSC (4 6) tt, KW^o y?t»Lt 

fc te&mmji * * se-*- s * «> 1 - saw >- 

(SP) ttifiO±0. 5°C, rtKfc5i#, Jt0!PHtf>y 
(4 7) Int sum (new) =Int sum 

(o 1 d) + (S P-Taamp) 

(48) pwr adj=Ki*Int sum (ne 

w) 



Int s um = S P bT$i*?l%Mt<Dm<D&WMffi<D 

k i =ity^y (»*bt^*i»an-s3v^5 1 

2) . 

;VAt-^^-y2 5 4, 2 6 2:fc£tf2 5 6 l-s 

(om^m^ ^x mmmt) «rsi* i: a. 
p i pjgfa^- k 

7 ^^;<—&^ (do forever) -20 0 ^1) 

VflUBE (1 i n e v o 1 t s) 3rSc£i> 
fta«t yf-S:R*t ItfiS ( h 2 o t e m p ) I- 

J^ISi? Jr^LT^S Umb t emp} 

Mm t £ti1Z*s<—<D±ls"9-—t:Wtfr : t\sXSA { c v r 
temp} CSfttStW^o y^O-feyf-S:»*t 
tt?^ (blktemp) tMSQfe-TSo ="-Ko:0 

^td^oTll^^^^o KSffiS { t u b e t e n t h 
s} «U<ttn— — SrffiffiLT 

(49) t u b e t e n t h s =TTn-i + (T Bn - 
TTn-i ) *T/tau:;t> 

TTn-i =ft«<oKJN'aaft {tubetenths} , 
T Bn =5,6^Dy^tyt-tafi Iblktent 
h s } , 

T =RfHHffif (») =20 0 ^^ 

tau=tauf (c f tau} - taut ^1^— 

fcf_lagl 
^r@^ (4 9) tt, ±(Z)*aa (6) itX^^?>ti 

y^-^^Offiff, {RSKSt LT^3J?>HTV^5 Ipha 
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n t e n t h s K fi«f lOlUESrffiJB 

(50) phantenths=TTo-i + (TB» - 
TTn-i ) * T/ t a u 

TL-i =a^(O^ESSlKMc0?US [phantenth 
s) , 

TB« = n y^t^t-aS Iblktent 

hsK 

T=tWIBHI( (80 =2 0 0 ^ y &\ 
t a uuini = 7i—A^P *y t a u=30& 6 
[0 2 0 4] PZPrU&<n^7- (Vti8W&lk«LT&jSL1Z&. 

tco^co^) (abs tubeerr) £rff3£*t~£> 0 

5^*IpJ { f a s t_r a mp} =UP_RAMPt 
fcttDN_RAMP4:9!:St5 

(Kjpffflft^eskje^ (sp) ooerrp^(-*>5) 

P I Dtti*U^^^e— KTte#l\ { f a s t_r a m 
p} =OF F 

-CO^S^SrSfe^i-Sa^EOSJWftaa^ {coo l_c 
t r 1 } §rffg>r£ 0 

[0 2 0 5] a&O^ y^at^l { c o o 1 _ r a m 
p} 

(coo i_b rkptl «rffl-#-i"5. r { c o 

oijrkpt) tt, #a&£Tft# 9 y^Wftt 

«^>BB*-C*>6. a»ftiPt* {c o o l_c t r 1 } 
!3j:V5^ftiPe^ {cool_ramp} cOlT^T 

u?9 mSL k ft&ffiffiM x^o^^7 i^^m^ * 
[0 2 0 6] 7*y9m&& J t<0&&<0)ttMl>*t>1?iM<D 

rs^i (s p) ?^^®j^-rfc*{c^^^An^*fc^ 

{ i n t_p w r } fttHM - *. 
(5 1) tin t_pwr) =KP*CP* C (SP- 
Tsamp) * {cf_kd} +Ts-Tblk ] 



KP=lt0tjy-Y y = *SS (4 6) ^P/T=»Jl 

S P=ifi£EoSM&£U 
TsAyp=*tJPHa«, 
Tblk =^t3y^fflS, 

cf_kd=Tau*Kd /de 1 t a_ t . IITt 
a ute^fiiiC (4 9) ^fcl^Ttefli ^tz<Dbffi—(D t a 
utfo!), ^LTKd tt^ft-CfcO, ^UD e 1 t a 

_t w:2 o o 5 y»<o»wjwm-c*>£. 

«WfflflW s »:^£«0 lcf_iband) F*U-&5) 
»g\ «»3i9-«ra^'t-S { i sum} 

(52) {i sum=0! WP7t5. 
«E»««* 

(5 3) S#3S = { i sum} ( c f _ t e r 

(54) {int pwr} = {int pwr} +H 

mm 

u { i n t p w r } t^Anx.^ C £ 

KiotiRtS. (pha n t_pw 
r } Sr, fttoatiDlflEtS : * 

(55) phant pwr=C* (b 1 k t e n t h 

s-phantenths) / 1 0 

C=^^- — Jx<Ds<v*ls?<Dfim&M (1. 0W/ 
K) o 

{int pwr) = tint pwr} + {phan 

t pwr} 

— 9 I a u x l_p o w e r ) i:*5V^84S*t»f' 
v'^'7 ! -A*STlp]#(05>^-Cfc5»'fr, tau 
x l_p o w e r } =0-efe^)^ t{-»^i~5o — * 

(57) {auxl_power} =K1* (Tbik - 
Tamb ) +K2* (Tblk -Tcool) +K5* (dT/ 
d t) 

K 1 =«» { c f_l c o e f f } 
K2=« { c f_2 c o e f f } 
K 5 =flMgc { c f _5 c o e f f } 
d T/d t ^V^iS* 
Tblk ^T/ny^ifi** 
Tamb = J3fflifi£* 
Tcool =^&m^M a 
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[0 2 0 7] K»^oy^o^9*^fflH^<oaife«:1i 
i£-pZ>X*foZ>0s ^n-^m^^t* {au 
x2_power} £f+$?-r5 0 TIpI# 5 

{ a u x 2_p o w e r } =0tfo5rtl-aSt 

(58) (aux2_power) = K3* (Tblk - 
Tamb ) + K4* (Tblk -Tcool) + K6* (dT/ 
d t) 

K3=« { c f _3 c o e f f } 
K4=«S (c f_4 c o e f f } 
K6=« { c f _6 c o e f f ) 
dT/d t =y^zfm& 
Tblk = 7u <y9Mj£. 
Tamb = J^IS?&S. 
Tcool =^a?S?aSo 

[0 2 0 8] -e^TjN— /v Ktt^3 (auxl powe 

r } *5J:r^9 t — {aux2power} <7)?r 

(59) {int pwr} = {int power) 

— {auxl power} — {aux2 powe 

r } 

9^fta«rAPx.*^**^536»S:*3ei-S. (coo 
l_brkpt) Sr^V'^a^^SJWJ'&a— <D7u- 

fjfi'flshk LTffifflt^o (int_pwr<coo 
l_b r k p tfcJ;t;T^t7^1ilT) 

CCOB#^^^V^T, { i n t_p w r } (±-^fr<Dt — 9 
fLftSr^TU ^Lt {a u x l_p o w e r } *Si:Xf 
{ a u x 2_p o w e r } li^o y ^ a>?>^ 5 ^OtRjfc 

^^btiWccSitS • a ux powe r&JctM n t 

powe r D { i n t p w r } £ i t - * 33 <£ 

[0209] total_pwr=int pwr 

int pwr=tota 1 pwr*66% 

auxl powe r=t o t a 1 pwr*20%+ 

auxl power 

aux2 powe r=t o t a 1 pwr*14%+ 

a u x 2 p o w e r 

X Xfi& S ttS^a^l £ t - * ^536* fc » o 

9<Dtz#><D^— 7^-i ? /u<o$i%ftr&'tZ>o ^<D)V—rf 
ttl/5fMSUlllS3WTU U^oT, 6 0Hzfc*5U% 
tl 20/5 = 2 4^-7t^^^tH5 0Hzte*5^ 



tl00/5 = 20^-7t>f^ ;i/tf#St 5o 
■9-^^^<0*ttS*:Six5«^ {int_pwr} . 
tEtOyJ >W£ { 1 i n e v o 1 t s } *5<fcU<t — 9t& 

3$9$£rfr^LT {del t a 
power} ft^coyi— T/j^&^jtS too h 5 

(60) int pwr = int pwr+delta 

powe r 

h T y ^ Sr^vKifiH*-*-* 1 / 2 9 ^0*«:tt- 
JM-fi. i n d e xtt h?^7y^Sr*yKft»t5fc 

(61) index [20* 
fcM:2 4] / 1 i n e v o 1 t s £>¥*\ 

(6 1) tt#fc— Vi-OVNT 1 038* U ^Ut 

it— ^y"— Vf-oV^T T^^jj = int pwr*C& 

9, v^^-;I/KWt-^ s /-^OV^a ux 1 p 

wrtfc^ * Lt^ 5 W t - # ^/-y KoV>T a u x 

(62) actual p o w e r = 1 inevol t 

s <DW-Ji* i n d e x/±t- 9¥&5K 

(63) de 1 t a powe r = i n t pwr— a 

c tua 1 powe r {auxl pwr} SSXTf 

{a ux 2_pwr } ZUMH (6 0) (D^lCftA^ 

?rCTlt^ ^9*5<£T^— ;vKot — 9<Dltib<D 

[0 2 10] i, ^^t|;-;1/ K* itf^ 9 O h 7>f 7 y 
^ tafias* £ V*-<D*(-frl£: b/c^7 ^ h «r#ffir 

#1 o o°cj: ?M£^t anaasfrfc*^— 

£ Q KWttflESrJL*. -t*b*«5 O'CiOJiiW^^ HO 
T LED Vt- LT-^ — lF# s ^;h*t£)&h*#V , *<fc 5 • 

tf— Y9?s9 
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[0211] x-yjuZj-yi-'tZo mxy^yiffr 

yt-^t^y K (p i d) 

^Sffli^m^ftKLTc:) J§£\ *M^:7{::#£#$: 
[0 2 12] «^3fcl^figcOU=r- K4r«S^r^/^ 

[0213] h *y7i"<^<nx# y—^&^fF-t&o 

v— 7£tlZ>*X\ xV—y (sleep) l-*T< 0 fi 

[0214] ~ o^ti^Tt^co rr^v^a^j (^-w 
u^y—mmz.£ vK±zthtz i /2S>^— k^^t 

(CRETIN) {^(^sa^r^-r^o &^T% ^-Y 
CRET I N^SiJD^^fc^ 1 #x#<Dfr$:'V— tf* 

^<o»(a=3— k 

[0 2 15] >^i-i*-e^y— ^ 

"T5 0 fiSb (awake) ^ y-fc— ^Srf 



5 0 a.— K±(OPAUS E 
^LT^S^n^ASr/K— XU fcv>T?START^ 
-**P LT^o^ASrSHW-S. a-fliSTOP* 

l/2#S{-^T"T^o 

[0 2 16] n.— ifj&s STARTS SrJ¥i"3&N fc&V^ 
tt^ xa-^b S T AR T irSWi tfc i: ^ ? - K 

*srM*ri-5. u y— -jr^s: 

T^-S^o (HOLDyn^^^&Sjt&t^)) 
lhold_tp) fc»«p-r*»«S:#S. 
[0217] {hoi d_ time) <arafS#-r58>» 

(hold_tp) >4 5*0 "CS>S»-fr, fra^Sl^ 
/££rffijl-r£o *«<OH:3e^ {hoi d_t ime) 
IB®-t-£ 0 (ffir^B*^ [hold_t ime) 

[0 2 18] ^oy^-feyt-iH^T^SriSfctt 
(^t-tK- K^^^ASPAUSE^— SrtftUiUfc) » 

j-j: <9T^^-r ^ ^n^^T?, ^y— ^-T6 0 yy^- 

»H»o8l3eASrEB"r*. (tt36jRia*36««iata* 

{ s t o r e_ time) SrJtJP'fSo 
[0 2 19] *IBoK«*fciU^*m^««f"»IB* 5 « 
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5o 7->U3- KSrfflK7r^/H-*t3itfc HOL 

^feitf»«r*MSr%J>:LT, INT ^Mwis^T^ffl- 
{ s e c_ i n_r u n } Sr^JPx.^>o 9 MZ& 
(^»^n^7A^^^* {num_cy 
c) tiaot, zfu?7J±*(D&t\<DfP 

ftSr^So 'niH'tf) {sec i n run.} = {sec 

i n run) /^<< 9 * { n u m c y c } 0 

(1^^/WD|fc {n um_c y c } ZX 1 }^ h^^>"t" 
5) TO, SfcJ&Sto* { n u m_ s e g } £ ^ h X^ 
i'i"*) HL 9 >XP#fM3 {ram p_ time} 

[0 2 2 0] ftj|*e>R£;£&£ { t_ f i n a 1 } Sr# 

£ 0 ll oca 1 _ t ime} Sr»S 0 7 VX 

^ ^XL/c) XnXy * isJfVtz^^y&ffitm 

^(D? ^y*V%r*]t (DF^CD^y— { r a mp_e r r } Sr 

{ram p err}=prog ramp rate 

* 1 5 + 0. 5 (7^/7^) 

{ramp err} = p r o g ramp ra te 

* 6+ 1. 0 (^9^7^/) 

prog ramp rate=(abs (Tf — 

Tc ) — 1) / {rampt ime} 

Ti =RJ&&ffl£ { t_f i n a 1 } , 

Tc =^S^D7^tt {b 1 k t emp) , 

a b s =3z<Dmm&o 

ft: r— 1 J ft»fej&<Dl't&>ft-?9*iy9#mtti1r& 

SflV^r amp t ime = 1&^ {ramp t i m 

e } — {ram p e r r } 

(Sf r am p time ^ {ram p t i m 

e} ) -Cfc5SHa\ Sfl^r a mp_t i me 

{ram p t ime) 

^(D^MZ^rL,^^ ram p t i m e = 0 o 

(gfrER&ga^— ? <Dm$L IfcBHfcfcOffig (c f_c 

1 k_d e v) 1*1 M*^) 9-<-?9*9frh<D\/ 
2 &<D V =.4 9Tv X£f#0 0 

[0 2 2 1 ] «ffl^5VSTO«**S»EfB'**5. 
mMz. (3 0 C<fc9*£v^>-e'>XX*^:fc£t* {t_ 

final) >45t) <D»S\ * fffl<D ISSUES 
5. (IWJ^*^-1f36S«*bfcK3e^oa« {c f 
elk d e v } rttufc^) 9<<t9 x9$*b<D 



-_K^7^^PAUSE=3r-^Wtt) »-g\ 
Wsfffl|o»)S^S:Ett5. 7fi—X9x9&$=.'(9 

[0 2 2 2] X^^^^J:9T^*-r^$*tS* 

S^jBJg { c f _c 1 k_d e v } (*3K#^) Mk 
o{^9x9frb<D 1 / 2%P<DV 9 T y-fe— ^ 

7^t5o (3— K»*^* S P AUS E*— Sr&ffl 

X9x9*$='(9T<y7^fZ>* y-fe— ^SriJ&So 
[0 2 2 3] #-X^*^(CJ; 9T^^£H£3; 

X<7)tif?&£Xy V y-fe— v^Xy ls9 9*9\z 

— SrfcT— Xi"*o ^X-trX^ is ho*«S:*/r*-5^ 
y-fe— *Xwf ^^^t-S5o 
m^XVi/ hyt^-fZ) m. 9^-?9*9frb<Dl/ 

mZmtDXt >9 — ZmiW-tZo 7*ry9*ls^—<D?t 

^^^PAUSE^f-SrftlULfc) »-a% S.ft^KWffl. 

[0 2 2 4] /K-X^^Sr^-f *7^5> yir 

xy ^ h-t-s^'y-fe— ^*r^y y^^^^i^o (ft 

J»OK3e^flSdSrL--ifofl|^pn|Btt* {c f_t em 
p_d e v } <£9*;#^) 4§-g\ xy-^u^- K3r® 

y^-t-5, ftOt^>MCff<o V->(9jv<d* y-fe— 

^(o^t9 59 ^xy >- h-r^>^ y-fe— i^^rxy ^99*9 

[0 2 2 5] ftOf>T^/H:fir<, CYCLEOXnX 
7A^K*b9o ^(7)15^: (AUTO-CYCLEXn 

•f S i*s-C# *s^n ^7 5 

tt%*Lt, ^Xn ^^Ofo^gf^^Sfc {sec 

s_i n r u n} §r*D^.^> 0 (I^W 9 ;V<D$C {n urn 

_cyc} ^!)yN/9yt5) (K5£*0« 

tnum_seg) 
N£^iftft { t_f i n a 1 } «:»*. { t i 

me hold} $r#-5 e tPdSMje/SSSfeiW/ 
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[0 2 2 6] ^oS»tt**D*fc»4«**s»3e^*0 

rurF£fci*9 9. 9 e c^±{--r&) »S\ 

rr - K?ril7 r 4 MzM% &fr 0 0 t(i 

9 9. 9Wty^(cap) $Jx5o ^vX-trX;* 
yh<Dit*S:$*t5^ y-fe— ^SrH^ra-T 5 ^ J*Xwf 

I/ (t_f ina 1) >45°C) <7)»-§\ ^WJOtt^ 

S ( c f _c 1 k_d e v } f*J(-#W Wis 9^(^9 ^ 

1/2 ^cD7 >^»#ra<o* & >9 — 5r±iAn-t-^o 

[0 2 2 7] Xu y^-fe^lf— £>ih— X>'*fcttv'3 — 

{ c f _c 1 k_d e v) rtMfcvO Wk 9 4^9^9 
[0 2 2 8] ^oy^tyt-^*-7 p yifcttv'3" 
6 0 X^^Sr^^TyXt**;* y-fe — ^£ri£ 

6c 3K— x^^^^j;9T«>*>f ^$ks*-c, ^ y- 

-^-ttr-x-rs. fEWr-fe^* >- ho*«***t5 

[0 2 2 9] «*^ffl^!)yh^>?vt5) IB, * 
4-*97s2frt><T> \/2f}<DV ^4 9T y~7* — v 1 
Sr^fOo 1 / 2 j»Q{Sft#IB<P* » l/? — $:mto-fZ> 0 
Xd s/nyf-^-^SfcttVa- hSrfx y ^ 
t^o J££*^j&sp AUS E — Srt^tH b 

[0 2 3 0] (*il*iOR«^ffl«*S3-— !f 0*fi8 RTflBtt 
g{cf_temp_dev} 



fif< 0 AUTO-CYCLE^D^5^»b!)o 
£>ti*>H: (POWER FAILUREvH2Z*5l 

[0 2 3 1 ] try K**^d s anSft£;tafc#'<— y 

VHryt -5i5(-x yyy? {sub a m b h o l 

d} Sr-feyh-TSo Sr-flr*"t"So ^-f^* 

9frt><D 1 /29<0|>i>f^7y^ y-fe— ^*1*o 0 
l/2»<0««fl*mSrii»l-r*. yw-XSrll* 

[0 2 3 2] (^SfcSrSWfL-C^S) »g\ 

^>-^^^^5ri^6r £Sr*n5 J; S79yX {we 
i r d_f lag} y h1rZ>^;<D&M^— if O-f 

tK— X» :* ^ (7)^-— feTa — 

co^irXn ^7 5 ^X-rSsK— Xfc5vM4a.— tfds^r— 
✓*y KiWPAUS E*—Srff-T X£r&<9fe 

[0 2 3 3] CYCLE/n^yA^HtTt^ra^ 

-if xf * j: ^ J-^* ufc«FjB*a««ifc**b 

— agrafe P . *v^5-^£<. jx— ifttafy^y 
K_b<0 STARTS— 4r^-Tr irt-ctoTXnrX^ASr 
^i^Sit^^t^t^^, fcSV^STOP*- 
Wtri:(aot7'p^7A^^i^7^» h-T^r 

[0 2 3 4] T'o^^A^^ilt^Sra^-K 
^^^ASPAUSE^— SrlftULfci:*, -tixtt7 5!x 
X{pause_flag) Sr-fe y hU »CV^V— -5^ 

SrStttSi:*, -t*U42tf— X^^^4rT^^-< ^ (SB 
fb) zK— X^^^]*XnX9AdS#— Xi-5B*W 

^y K±o STAR T*-4tt i t J: ot 7^ p ^7 
ASrSBB-fS^ fe^v ^STOP ^f^tiaot 
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[0 2 3 5] *yt— ^as£tt*fcn**-?*y 

[0 2 3 6] 7}f— XoS^Sr^Jh-TS^ 

[0 2 3 7] (^n^5A^iSHOLD^o^7A 

"tj W Z^tcn^r— \f ~ — 
f—zm^-t 6 r. £ -C£>£o 

[0 2 3 8] ^ s>-fe — i ^^ctir^tL^^T^y-^-r 

s/^{half_sec}«r h^/W^o OrV^Xu 
VywS:*7fc-*"2> 0 ('*9* — coy* h^iLT^ 



4§£\ HtPflSr^-f ^^ix>f-rSo (l/2&^75y^ 
{h a 1 f _s e c } #-fe5/ K**tS) »-g\ B$mXft 

[0 2 3 9] ^cot5^(- (*ixdS/h»-efeS) »S\ /h 
# * h Srtttr. (**tSrmV b 

[0 2 4 0] -t^is*^ (^tt^ofc^^'?^^ — 

ofcB#IBSrl/l omm-CStttt-Zo (\/2%><Dyy 
^(half_sec) Sty hi"*) 4»-3\ 

[0 2 4 1 ] {js — y jv&3rzs-x?tho1£) *8\ -tixSr 

:/y >-^^^^cp^-— bf^.— 
/Jy^^£oBWIl g^fB^ia co^ y ^ h S& ^ & 

:xy ^»»*^(p«{a3— k 

[0242] * y-ir— ^£gtf££*-e* y — y-t~% 0 

-s^y^h-r^o ^y v#o#36^ y-t— ^SriaH-t- 
5 0 WMfcto7-(7)^ y-fe— i?Sr>^ y >- 

H-C^^IS^Sr^y ^ h-T£o tOUM: 

7A^^7^-^-^xy ^ hi-ar fcaSi^B-cfc 

J;t»WaaoR»S:^y ^ ht?>o 
[0 2 4 3] Jt<D\ZMC ^ /V<oWf*<^j|*fc 9 S^ 

^-ir^/^ >- h<Q<t«S:^y > h^^o 
[0 2 4 4] *:<n&Mz. Xcotfe^O^ y-fe— i^Sr 

9o 
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tinm® i Bjfefr-t-sisv vr^ >r a-y t^cp*;*^ -cfe 

jSo 
&So 

[0 2 4 5] *y— T^So 7!>x^^Uct#, 

jiVzsZ — (K_h tied)* lht_le 

d} 4 

(K_h tied) »i*P{RiLED4r^/u^"rS 
«PWS:tH|t"*-Sfcft(Oft»-e*>9, ^1X 1 5 2 0 0/ 
5 0 0Cf U\ 1 5 2 0 0^14. 4KHz<OPIC«D 
#B^i9bfM:**<, -tb-CrixttLEDSriPft 

5 o on±fc-?(ot*"efc5o 

[0246] fht_l edl 0 0 Offi t?fc 

9. 9\zM'k.'fc.y y M-^L< #S 0 

9 ± r^^tei&^TfcSo y 
{trf s c 

(777^(weird_f lag) y h £tu -t 
<g\ 97y7<D* y-£--i?i:is*-9->'x9x9\z. 

So ft: filTcOjfctt^cr— ^--y— h±<0*-Cfc* (0 5 
4—IE15 7#R8) o 

[0 2 4 7] 1. RS-2 3 2^yy?*-hoW»?> 
m^C t r 1 - G (1 0iia^7) <Dtt&&1&&*Z>* 
RS-2 3 2tf- h£r'>#< t> 1 «MW#- y ^ L*r 
ITC t r 1 -G*l/y- ^S*bS»^ M^3>k° 

3 2^-h^lf^ttSt^-rSo Ctr 



2. MO R E ^r-^tt^ if 5 ^Sr^x y ^ f 5 D 

3. ft(75 3^^ htt*— ■7 f ^3**/tf^aTy^3iy^"e 

1) fcf— fit*— Zf-t Sx 2) K±<OS&V\ 

fe«tl5i!lDiBLEDtt77yVatS, 3) tV* 
^W<o#lfe*ia<. *#<t*5j;^tf«co I d^^ y 

So 

[0 2 4 8] 4. a$!7 — T y ^»»fO 1 otcfcl/^ni? 

— Si:, ««bfcj«4>^*«r«a**^ ^tt 

tr ;* y — <7Vn— K y* x7^»^ Ty- 
Iftt5a-K TMORE 9 9 9J SrBft^bT, 

5. P P I - BKt^f" t y*/W0 x y ^ tt, S 

6. CRETIN^l/-T£^^7A^^"h 
U r^v-^-r-A^^l^ggO^T^^^^-y 7 s " W U^tyv^ 
J: y#^*y-£y<^ — h-TSo 

7. ^yry-RAMt^^y^fxy^lt, f+ 

t^jx h^(P7^i?;* K TMORE9 9 

9 J Sr^tt, ^y KSroy^-ra. 
[0 2 4 9] 8. «JE*5J:t^7-<^<oja«l[»Sraiffi"t*a 

53- K TMORE 9 9 9j Sr^UT, KS: 
n *y y*i~S 0 

— coUJIE^-^ h^©7^t^S:«#t53- K TMOR 
E 9 9 9J ^Lt, =*— /<y KSrn y^tS* 
10. ^yrU-RAMt^^^y^Srfxy^L^ 

•fc K TMORE 9 9 9J ^tt, 

[0 2 5 0] 11. SPg^e- K-Cfcl^»S\ ^yf^y — 
RAM4 1 (077 7^5r^7^tt, ffSff^n^f^HT 
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12. fcT— Srfcf— :TU iErUTaiBe- K75y^ 

r."C*— »<y KSriibTMSii'*. 

13. /<yr!J-RAM&fxy^U, a»65KHi*& 

[0 2 5 1 ] 14. hyyi"<;KOa-f©-<y^7x 
— ^co^ $ ]) — V'Sr^-Y ^^W-*** 0 
12 5 1 £r#KH-££:, SiMAX I AMPTrfTI5^ttT 
v>S^c#v^a<oWv^oRjcEfl : <oBfffiia"e*>6« coo 
fl^PCRgJECtffltfc!), - rT^ffco^a^ 2 

0 0 /x 1 J: 9 < t^SJSfi^t-, «3g*fcttte<^ 
WRSr*S*P't"*^i:^5-e*>So 12 5 1 t£*S*vC^ 

Himont PD 7 0 1 /K U :7*p 
tfl/yifcliVa 1 t e c HH-4 4 4^V^ti b 6 U 

e>-J\ «6SDNAS:«l:8fS*5rti:J:o 
TMt5PCR^*IW*f*Ut««Uj:^t5 

tjths D N Att*7 ©8i:8f 1 5 r t » ?> 

1 2 ± 0 . OOHVf- (0. 3 0 ± 0 . 0 3 mm) "Trfe 

£^i^-CMgb#^i:^5 r t-efc5 0 

(DZtfcl-z&fc t <Dm<Dm&*&'NZ'f £ £ ir "Cfo^o 
cix*s**i-SJ;5^ *>hiz.*s\,s 

T^tt 9* — T^n^^ 5 ^bJ; 5 
t^5t^5, ^(OtttBfflfett, tmcufcswta« 
[0 2 5 2] »ir^«^>W«Srttffl-t-5 4:#, 



ttifefffttlf -< ^ o t b T , mi 

/2-2/3^B#raSr^-r^»^^-Cfc t 9, -tbrrixtt 
12 5 1 {^-rWcOiii^MAX I AMPjliffiS)_t^ 

[0 2 5 3] MAX I AMPffeitfM I CROAMP 

IT^O. 0 0 9 — 0. 012^^(0. 23 — 0. 
3 0mm) gf b < y :/o fcT u v J: 9 3ft^«fc 9 

^tt^fflfrifc/S bT P C RKJ£ia££*:# < "T* £ ^ 

1 . 1 2 -< >-^~ (28. 4 mm) <oM £ (B51l: 
^1>T^&B) *5J:t*0. 7 8 0^yf (19. 8mm) 
<O^tJ£C*5J:T/0. 3 9 (10. 0mm) <D±U 

mmcommz (rxD-^m) xi±, maxiampW 

^ticate^tt^^ofco 121 5 l^-TJ: 9 

(DM I CRQAMPff^a^ ftgffcjKU^ 0. 0 

09-(yf-±0. OOH^f (0. 23±0. 0 3m 

m) o r m&mmz-& » z> m mm s t% »i£9. s»-e 

[0 2 5 4] 125 2tt«t 9»^SOM I CROAMPf 

tt»^/^SgcOMAX I AMPfOffiffl^btfSTfci 
5 0 125 2^#^"T5ir, MICROAMPft^fUL 

# 7 2*Co W»ta*A^ 9 4 < Co«ttaEt4ift*<0 1 'Crt 

9 7*s^Six-C^^*o El5 2fc*5l^T, 100m 1^ 

■^-^^SrfcottiBH:, 9. 5»<OffiWW*5 J:t50 . 
00 9-fyf (0. 2 3mm) Olf^toM I CRO 
AMP*JwOV^^tf*Lfc»Wia«JcS#-CfcSo 

0. 0 3 0^>f (0. 7 6mm) OffiffSSrfcoffv^ 

co-w ^ oiS'ij^sv^o i o o /x i <?Dft^3|s^{^ov^-ct^3^t 

©MI CROAMPWt^t^*? 3 6l>£JLrt-e9 4 < C<7>««) 

y-^t^oi^rtotf*ufcta«K«»t-63fl^ 
tte>, y-^a«tc|6Ktt^«i3»i-5*-c, ^-r^«r^ 

§PCRf^^;^>4< t h 2-z><D : 7>>zf5$&Tfy— 
^#4-f^irv^5^3IScRS^bT%i«bfcit^, ^© 
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-rami::, R^fttt^p^?; v^uty— 
b -csu art- 5 r. t tfi ~e # * v\ 

[0 2 5 5] IS 5 1 M\ /7^f-y^»x^6 5 2 X 
9MAX I AMPKW*l-«lgc*tLfc/Ky ft-vo 
^y ^6 5 0 £5H"o **ty:^o^SE:tsj;tf*<D_L 
88BrB <O^gFtt0. 0 0 2^fyf (0. 0 5mm) *5i 
t*0. 0 0 (0. 13mm) <OM^JBS**R*<Ofc 

X>0*:#£-T?S>So «OrtftiJ«ffi6 5 4 11 93 9 

SMBfci«— ^SrJBfig-e#S J: 5 J--t"-<#t?**>S 0 E15 3 
H f 651, ^yy6 5 0*5£t;9i^6 5 2©¥ 
BEJ^^-To 16 5 6tt:**y:^3& s «<a*^«<}¥b>& 

[0 2 5 6] LVN3Ufil6«^*5V^, «*3,fct*** 
yZfte. 1 5 #*-C<DK] 1 2 6°C^T^?U^T^- h ^ 
U—-7%m~ZJ1feXhZ>H imont PD70l^yy 

Sr t> o^sto cft-C{gffl-f-£ ir # 3< A &) K&m-t Z> <D 
X. *ttfc*Tlia<Ottffl<Ofc»«C«W-*ix*. MICR 
OAMPfWfc»(0*ty^tt8Sfcl4l 2=*-^y^<0 
8*^9* h V y^-CA*pTffiT*>9. 

bTWttsfiMBI-JS Cfc/h* v*Jfcte*«*-«< - £ a* 



^^0 5^i-^^tt-C^^J:5tcSi9#tt'bix^^ 

[0 2 5 7] M I CROAMPf ±^fi^lii:t5 
^J^-PCRKMi<^**DOfc*(Oft*#Wtt, 2 0 0 
/x 1 "Cfc 9 MAX I AMPf(^o^T 500/i 1 
fo5o Sfl[<OBR|?-tt-7 Ot-^l 2 6 < CT*fc£o 

tt*«FWi:b-CW3fe*ix6. ft®tt*«#B*IBH;, 5 0 

1 OzfEiJU^oi^T 7 . 0©>T*fe9, ^bT2 0 ^ 1 <D 

cx— ifco-f y^7x-^ 

^x— ifO^f y^7x-^(7)G e n e AmpOPCR^ 
fA9 6 0 0O@WH PCR5rHt^»yo^7A4: 
M« b^ bXHtTi-^ r t -Cfc £o 

[0 2 5 8] PlfiB*TE<0 3 oco^O^n ?v J*fr 
T¥^-T5o loSO*-/i/K (HOLD) :7*n #y A 
H -fery h bfcftoB#fH{c»b-Cf»«FS*t53&v 
tt«ll»*<0«FlRI^*t b-C^^P SntUSTCP^H: 

(CYCLE) ^0^5^11 B*IWH:^s<cSix*:7 

9*"C<o*-<^^Sr"5Tffit-f*o 3o@co^-— h (AU 
TO) ^a>/^A{rJ: <9, 3.— !fttK^oii#W*5J:V 

ft (METHOD) yu^fyM,^ ±8EO^— ^ K, 
5^ft^ffi^i"^o ^1500^^7^1-15 

<9s Ettb, <*?8b, yyyhu *fc»*?H*-t-6r. 
&a\ fc5^H7'yyhnrt^-et^ 

[0 2 5 9] 
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*>At~J* 9 6 0 0 O + K 





Heating 



BACK 




Cooling 









PAUSE 



OPTION 



Hot 



STOP 





ENTER 



[0 2 6 0] RUN:^D^7A(D7>f^7'W^?)7 P 
MORE : ^^YAOT^f^^W^h^Ul 

■f£ (3-K9 9 9«g<I^) 0 

BACK : m—<DX# V ~-lsfa(Dtfi<D7 4 —Jl'WZ.Shfr 

[0 2 6 1 ] STEP + 

PAUSE : ^^3.T/P#IOji*<^fc»f-*— X ({* 

OPT I ON : ol— OJiaSrffiUft* 5 ??* — y-Mer * 
FROG HAM display 



£l^fiYE S/NOcD/fc^^r h^VW^o 
[0 2 6 2] S TOP : HfTbT^S^n ^5-k*!T*> 

CE : i»0»«A**^5 7t5. 

ENTER : WfiEO*CflIX*«:Stt»9. ^-^--coxi 

BSrSttStS* YES/NO(^J6*S:g*t»5*\ 

ffl^^^^^^W^*^"^*)**^ ENTERS 

— flxcDv^^-jU 9 6 0 Qco^^^^u^ 
[0 2 6 3] 
[152] 

Example: 



Prog #/# 
Menu 



Msg Temp 



CYCL #17 Done 74. OC 
BUM- STORE -PRI NT-H OME 



[0 2 6 4] 

Prog HOLD, CYCL (CYCLED) , AUTO^fcl^NETH ( 
ME THOD£>(B§) 

### ^d^a# (i-i5 0) , *fctt-t*tas*«ia«*n-cv^v^ 

&n ? ? ? 

Msg Done, Error, Abor tifcf^7^ 
Temp a*E<0«3|6f?aff 
Menu A^«TIE&2f-:A> 3 >- 

[0 2 6 5] 
[S3] 
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RUNT 1MB display 



Example: 



Action 
Timer 



Temp 



Ramp to 94. OC 29. 6C 
_10l00 Cycle 14 



[0 2 6 6] 



Act ion 

Temp 
Timer 



[0 2 6 7] 
[«4] 



*fiE<DWSri&« 

»4 FOREVER <0{S«*SMS "C* 0 V h T y 
Prog/Cyc HOLD7^^Al^Lt fProg xxxj CYCL& 
fcttAUT077^/H^lt TCycle xxj 

* 

Example : 



MORE display 



Setpt 
Timer 



Tot eye 



Setpt #3 Tot Cyc 25 
Hrs left 2.5 Prog 17 



[0 2 6 8] 



Setpt 5tfiE<DRj£;£# (1-9) -*9yh7y^ 

Tot Cyc ^tecDyrvyy J*fc&tt 2 /W&nfU (1-9 9) 

Timer A Mis** £££ 9 <£>B#[BJ ( hrsT'S^) -^^h^ 



Prog 



gLSEOT/cr^J** (1 — 150) 



[0 2 6 9] 
[155] 



KEYP AD PAUSE display 

Temp 



Example: 



Prog ttt 
PAUSE Timer 



AUTO #18 55. OC 
PAUSE 9:45 



[0 2 7 0] 

Prog HOLD, CYCL, AUTOifcttMETH 

### ^n^^A# (i-i50) , *fctt•^■^^36s*^^:la1ftSi^Tv^>fcv^ 
? ? ? 

Msg Done, Error. A b o r t "&ti\±~fy 

Temp 5!ft<Z>KJPH&& 

Timer mfc^W*i£— ttWi- * V is V # V 
h y^l/^/V^a- jf<?M V^^ji — ^ [^6 ] 

[0 2 7 1 ] 
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Select Option 9600 
fiUN-O^EATE-EDIT-UTIL 

TOP LEVEL, display 



Run 

^Ente^^rogra^^xx^ 

RUN display 



Edit 

EDIT display 

[0 2 7 2] ^D^5AttCREATEOf>f^W 

— If n if y A <Dft#J0D^ ^^yWM 

8Wt<o HElS^tb/c^n^yA^, RUN, EDI 

^n^9AO*fT*sa»«JfcM*6-r5. EDITtfcli 
:/n if =7 ^(D?*^ *zf\"< ottlS-e^attS-^SrA^-t* 

[0 2 7 3] STEP (x? V — vSrT*^«l^i") * 

i/yA§rlifti-^ 0 RUN-STORE-PR I NT- 
HOME * — CO R U N2ril*R-r£ 
/^y K±(ORUN^-tJTtCiK±ot, -fuifyJ* 
Zmff-tZo ~-ifMU ±E#:*n^7A»fTfc5l#£ 
tu* 2 0(7)/n 0 ^ — ^ SrftW^A^-t-So 

[0 2 7 4] 

[*7] 



Tube type: MICRO 
React vol: 1P.0UL . 

[0 2 7 5] OPT I ON^-ttM ICRO (Mi cr 
oAmpf) ^tTH I N (»>gOGeneAmp 
tf) tfioIth^So 1f#4SJW<D*S:l*J«L 
OTHEROt^g ^^i6JP*JxS 0 fttt* 

ttro^n^^AttfcmElilSixSo ENTERS: 

[0 2 7 6] 
[*8] 



Create program 
HOLD ~CY CL-AUTO-METH 

CREATE, display 



Select function 
DIR-CQHFIG-DIAGHPEL 

UTIL display 



Select print mode 
07F-CYC1,E-SETPOINT,^_ 

[0 2 7 7] a.— iPifi^^f^ AcO^y V^Sr^^OJR 
ffit^U tltW^M h^tznjj&CDyvi if "7 

£ 0 CYCLES, ^A^^^bfci^co^;* y-fe 

-^yyyht^ setpointii -r^-ccois 

(9^*S«F/««r«FBIi3J:t«a*) Ko^t©5 

[0 2 7 8] 
[*9] 



Select print mode 
OFF-ON 



[0 2 7 9] iftfiyi^fi-( J*<D>fy >"?*:jr>'<D'$: 

[0 2 8 0] 
[Si 0] 



Cover temp Lb xx°C 
Run starts at 100 »c 



[0281] nm£tiit*s<—i& i o o°cwT-cfc^>^ 
-a% ik<D*i? ^36s«*sjxa 0 if a* 

mte-fZo ^—^1£7vifyJ>><n?4^\s4\z-m^K. 
#>\z. STOP SrfTofci©^ fxiify A3!fftt^a7 
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y (Save) U^ttit'RUN-STORE-PR 
I NT-HOME ^ -i-Cio'tt^MO R E ^rStfSX'S 

[0 2 8 2] 
[»1 1] 



Prog /xxx not stored 
Continue? YES 



[0 2 8 3] 
[*1 2] 



[0 2 8 4] rL-if(iMPficoy-^ (Soak) Jfeli 

[0 2 8 5] 
[«1 3] 



Beep while Hold? NO 



[0 2 8 6] f \± 1 £J>Sl- 1 EI** W-To 
^-yv K^p ^7 A - 7 > ^ >f A<D^$ 
[0 2 8 7] 
[Si 4] 



HOLD /xxx xx* XC 

RUN-STORE-PRINT-HOME 

PROGRAM display 



Hold at xx -xC 

Hold FOREVER- xxx : xx 



Hold at xx. xC xx. xC None 
xxx : xx Prog a xx 



RUNTIME display MOBE display 



HOLD /xx xx. xC flone 

PAUSE xx:xx _ 

KEYPAD PAUSE display PROGRAMMED PAUSE 

[0 2 8 8] 

^-/l,K7 > P^7A-7V^^^O/!J yh7»h 
PE Cetus GeneAmp PCR^rA9 6 0 0 Ver xx. 
x 1990^11^140 xx:xx AM 

fOS:MICRO m.fcfcm-' lOO/il TO^Py^ »3l^Ox. x*C 

HOLD/d^7A: xx. x*C xxx:xx UBS • x x . xt xxx 
: x x^fcte 

HOLD/p^7 A : x x. x °C FOREVER HSR : x x . xt xx 
x : x x 

HOLD/p^7A# x x x-^a^^AHtTO^ 1 99 0^1 1^140 
x x : x x AM 

[0 2 8 9] 
[Si 5] 
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- CVCI# /xxx xx. xC [0 2 9 5] 

mJmmi^SSmiiSSiSm^^^^ [Si 8] 

PROGRAM display 



X Temperature PCR 



[0 2 9 0]f^7t^h (^FBWt) ^3T^5„ rtt 

[0 2 9 1] 
[*16] 



Pause after setpt fx 
^Bee^^n^e^auseTYE^^ 

[0 2 9 6] IS^tDgctCou n-C 0 £ AJ3lr Z> r. t tt. 
n— .Hfjfts^— XSr&Bi: Ufti^r t 5rS*b. L/c^o 

[0 2 9 7] 
[Si 9] 



Setpt #1 Kamp x^:xx 
xx. xC Hold xx:xx_ 

[0 2 9 2] ±-CA# UfcSfijScoffcl^ J: 9 , Zfrltt 

[0 2 9 3] 
[3E1 7] 



Total cycles *■ jpc 
Pause dur ing_^unl_£2— . 

[0 2 9 4] XSr&Bi L^iS-^ 



1st paujse at cycl xx 
Pause cvcty_xx_c££1&_ 

[0 2 9 8] -iNf ^ ;K^)»tt±-eA* Lfc^f+O^PS 

[0 2 9 9] 
[*2 0] 



Pause time xat:xx 



[0 3 0 0] ^:7*ywh<D^-Xfl#ra**^— 1f<D#JSS 

[0 3 0 1] 
[S2 1] 



t>*™« «t xC xx.xC Setpt #x Tot Cyc xx 

RUNTIME display (ramp) MORE display 



Bold at xx. xC xx, xC 
yyyiyx cycle xx^ 

RUNTIME display (hold) 



[0 3 0 2] 



pvnr *,~ x xx. xC Setpt #x XX. xC 

KEYPAD PAUSE display PROGRAMMED PAUSE 

PE Cetus GeneArnp PCR fA9 6 0 0 Ver xx. 
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x 1 990¥l 1^140 xx:xx AM 

f^:MICRO BE*R: 1 0 0 /* 1 BBt&^oy^ t!Mfe«<0x. xt 

CYCL/p^7A#xxx 
CYCL# x x 

Setpt#x RAMPyD^JA: xx. x*C xx:xx IiS:xx 
. x't x x : x x 

HOLD7*d^7A : xx. x°C xx xx S^:xx. x°C x X :x 

x 

(9*TNDSM£;fiO 

(9 9*-Ctf>lM' ^/P) 



[0 3 0 3] 
[«2 2] 



CYCL^^ASxx x J±n?f<D^ 1 9 9 0^1 1^140 

x x : x x AM 

CYCL^n^7A#xxx-^-f07#-h «T*?«I9) 1 9 9 0^11^ 
1 4B x x : x x AM 9 Oi&^O*) 



Setpt #1 xx. xc 
change timja/tegB?YE£. 



AUTO *xxx xx. xC 

RUN - STORE -yRINT^HOME_ 

PROGRAM display 



X Temperature PCR 

[0 304] f-f7^uHi3"efc5 0 Z.<D*f <{ 7 * *V 

^9<0RJ&&W3*u5. 
[0 3 0 5] 
[^2 3] 



Setpt #1 xx.gC 
Hold for xx;xx 



[0308] ^—twir^ 9 >\>mztimi& xxt/tttt 

[0 3 0 9] 
[^2 5] 



xx. xC 



delta _ x.xC 
delta xx: xx 



[0 3 101 OPT I ON*— te^EP«r-b*K * 

[0311] 
[«2 6] 



[0 30 6] ±t?W Lfct£;S/£<o$:l£,i: D , 

[0 30 7] 
[*24] 



Total cycles - xx 



[0 3 12] 9 9*"C<^*-f ^^sfffSixSo 

[0 3 13] 
[*2 7] 
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(151) 



fftffl¥*6-2 3 3 6 7 0 



Hold at xx. xC xx. xC Setpt #x Tot Cyc xx 

RUNTIME display MORE display 



AUTO /xxx xx. xC None 
pause xx;xx - 



KEYPAD PAUSE display PROGRAMMED PAUSE 

[0 3 14] 

PE Cetus GeneAmp PCRWfA9 6 00 Ver xx. 
x 1990^11^140 xx:xx AM 

f^f :MICRO S/^frfS : 1 0 0 /x 1 Bfltt^oy^ RJl^x. x*C 

• art 

AUTOyo^7A» x x x 
CYC L# x x 

S e t p t # x RAMPyo^7-^ : x x. x'C x x : x x * x x 

. x°C x x - x x 

HOLD7 , o^7A: xx. xt xx^xx '• x x. xt x x : x 

x 

(9 9*"COb»^) 

CYCLyn^7A#xx x-^n^^SlfT^tt 1 99 0^1 1^120 
x x : x x AM 

CYCL^P^Aftxx x -^—ViDft'bWQ 1 9 9 0¥ 11^12 0 x 

x : xx AM (fT^ 9 (DW&iDfr) 
jj&ytiy?*. [$29] 
[0315] 
[*2 8] 



METH #XXX XX. XC 

RUN-STORE-PRI NT-HOME 

PROGRAM display 



Link, progs: 



[0 3 16] 1 7^-^<D^xn^y ASrfcS*fefc*5V^T 
[0 3 17] 



[0 3 18] ^p^^-^^^t 
RUNTIME, MORE^^PAUSEO^/tH 

[0 3 19] 
[$30] 



METH #xxx aaa-bbb- 
ccc-dfld-eee-f_ff^S2gZ— 
ADDITIONAL MORE display 

[0 3 2 0] m&9&*£t*>X\,*Z>Z?v4f9*<D»&--*$ 
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(152) 



*SBB¥6-2 3 3 6 7 0 



ttfc**£*x5-C*>?>5. * [0 3 2 2] 

[0 3 2 1 ] 
[S31] 



hlili-iii-jjj-kXJc-lll- 



PE Cetus GeneAmp PCR'>^fA9 6 00 Ver xx. 
x 1990¥11^14P xx:xx AM 

f<^)®:MICRO KJftft* : 1 0 0 /* 1 HM&^oy^ K^x. 



METHOD^ni/7^# x x x 
METHODyn^yA^ x x x 



[0 3 2 3] 
[S3 2] 



Select option 
METHOD-PROGRAM DATA 



[0 3 2 4] METHOD -<Djjmz&\,^X V is 9 L 
PROGRAM DATA rtf^Sfct-^^T y ^ L 

STORE#RUN-iTORE-PR I NT-HOM 

[0 3 2 5] 
»3 3] 



Store 

Enter^grogran^^joc^ 



[0 3 2 7] 
[S3 4] 



Progxxx is protected 
Enter user fxxxK 



[0 3 2 8] cx— 1ftt«»**tfc^n^9A(0#S:A^ 

[0 3 2 9] 
[S3 5] 



Progxxx is protected 
Wrong user number 1 



s. 

[0 3 3 1 ] 
[S3 6] 



[0326] x x x 1* 1 - 



i 5 ocoftWofUfflprffi*^ 



Progxxx is linked in 
Methxxx Continue? YES 



[0 3 3 2] a— lFa**>5*86fc:*3^-C y ^ £ixfc:/ 
[0 3 3 3] 
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(153) 



2 3 3 6 7 0 



[«37] 



Can't overwrite P**og 
Linked in method xxx 



[0 3 3 4] a-— tf i$tto*fefci3V^T V ^9 Zfrtzy 

[0 3 3 5] 
[*38] 



Store 

^^rotec^^rjjg^in^jjj^^ 

[0 3 3 6] tf tt, ^p^7*fc«fl^ttfcWz:ffi* 

Prog fxxx User #xxxx 
OK to store? YES 



[0 3 4 0] Sftt^yo ^7 A^Ihf # I i: ^ 

[0 3 4 1] 
[84 1] 



Select function 
^IR^WFIG^DIAGHDiEL^^ 

UTIL display 

[0 3 4 2] D I RH *ixe>0^n^5 A^>fc 

tt^y V'hTfSSi CONFIGI1 4#E'Jo 

5o DIAGfl 5 v^-T A^BgjHSr»WfU-tbTfff» 

[0 3 4 3] 
[«4 2] 



[0 3 3 7] 
[83 9] 



Store 

Enter user #xxxx 



[0 3 3 8] ~-1fas:/P^?A^«Lfc^»a\ a- 

j6MS»£ix£»S^3K if #i&S5Ux*o 
[0 3 3 9] 
[84 0] 



Prog /xxx User /xxxx 
Ol^^verwritB^fK 



Directory 

[0 3 4 4] yp^Afta^f^ u» h y 

[0 3 4 5] 
[84 3] 



Directory 

Ente^rocgan^xjH^^ 

[0 3 4 6] ^n^5 A«0f5£<OiR-C^^— h-T£$:^ 
IHB^TBSttSHSo STEP^-*5±tfBACK^Hi 

[0 3 4 7] 
[84 4] 



HOLD #12 4 



[0 3 4 8] STOPtta- 1f(-±08^i-M5ct 

£it£o 

[0 3 4 9] 
[84 5] 



(154) 



4$K?¥6 - 2 3 3 6 7 0 



Directory 
HOLD-CYCI-AUTO-METH 



[0 3 5 0] >^a^5 ^(OfRtt, 

[0 3 5 1 ] 
[3*4 6] 



Con f igur a t, i on 
EDIT-FRIKT 



[0 3 6 0] 7 ^a-HEDIT 

tl^t5ri#-C*5o PR I NTftI(077^ J\s<D 

[0 3 6 1] 
1*5 1] 



Time: xx:xx 
Date: mm/dd/yy 



CYCL #15 [0 3 6 2] ^— if Yti/X'r £><D*$ffl$s£ZfBtt&1z y 

htSli^TfSo 

[0 3 6 3] 

[0352] a-— yafct^.ts^^ ^ hy 1*5 21 

[0 3 5 3] 
[*4 7l 



Directory 

Enter user #xxxx 

[0354] mfe<n^—^<Dm<DTicmw>£iritt^x 

(O 7 o if 7 jU tt £ tt 5 T? *> 5 o 
[0 3 5 5] 
[*4 8] 



METH #150 User /1234 



[0356] f^i/^hy^yvh 

[0 3 5 7] 
1*4 9] 



Directory Print 
_^FROG-TYPE-USER 

[0358] ^--im^ w m; asffir-cabfrLifcH— 

[0 3 5 9] 
[*5 0] 



Runtime printer OT£ 
Runtime beeper__QH__ 

[0 3 6 4] 7y^^^^y^»y-efc5i^ 

Jlft-toO ^^^57^ (ramp) SfcttV— ^ 

[0 3 6 5] 
[15 3] 



Pause -time-out limit 
xx : xx 

[0 3 6 6] ^n^9^* s raR— h-t-Std 

[0 3 6 7] 
W54] 



Allowed oetpt error 
x.x*C 

[0 3 6 8] r.oB#rWtt. ^y—tfyyvyZfrZKilz- 
[0 3 6 9] 
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¥fffl¥-6-2 3 3 6 7 0 



[^5 5] 



Idle state setpoiTit 

[0 3 7 0] r<DtSB&KI4. tfl-#ffi+**J»o?&»« 

[0 3 7 1] 
[«5 61 



Start clocX vithln 
x.x°c of Betpoint_ 



Delete 

PROGRAM - USER- ALL 



[0 3 7 8] >^p^7 AtCjiStHjfe 
[0 3 7 9] 
[*6 0] 



Delete 



£S3L 



[0 3 8 0] t^<t^n^7^ (77^f >>V*3j;l«7 

[0 3 8 1 ] 
[156 1 ] 



[0 3 7 2] ^r^^^n^^AO^^ttfcir^^ > 

[0 3 7 3] 
[*5 7] 



Special tube? KQ 



Can f t delete progxxx 
Linked in methodxxxl 



[0 3 8 2] ^7 Att*?S*ftiys^t 5 >^ Lfc 

[0 3 8 3] 
[*6 2] 



[0 3 7 4] n.— if^M i c r oAmpifcttS^fi© 
Gen e Am p ^W^coSftSS^ff SrflEffl U J: 5 £ 
-T54§-S\ a-f ftYE SI:»Lt:<0^>3 VS-fe 

/BUT. lltTCO^^Oi:#^--^ 5 A^LfcS/^^fSt- 
[0 3 7 5] 

8] 



Rxn vol—xxxuL T-xxxs 
Rxn vol«=xxxuL T c xxxs 



[0 3 7 6] a— yas r^'JoWJ £ Y E S Kir 

[0 3 7 7] 
t*5 9] 



Progxxx is protected 



[0 3 8 4] a.— iPttfftBSjxfc^o^^A^ftSrA/J 

*A**tt*atfft?>fti/\ 
[0 3 8 5] 
[*6 3] 



Progxxx 1b protected 
Wrong user number! 



[0 3 8 6] ISofc^-— lfo#asA:&£ixfc 0 -<£>^^ 

# SrA^-T £ 3 H30^-y Sr^-x. ?>*t£ 0 
[0 3 8 7] 
[*6 4] 



Prog #xxx User #xxxx 
De^^tej£22££25««£jjj^i 
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(156) 



$£&B¥6- 2 3 3 6 7 0 



[0 3 8 8] ^ci^9A(oWi*«WBo 3--lP#f±^oi/ 
5 A*s<S« $ frtz. t # co^mfctt^o [0 3 9 9] 

a-— y^J:S«* 1*70] 

[0 3 8 9] 

[«6 5] ~~ 



Delete 

Enter user ,/xxjSL— 

[0 3 9 0] 0f3£*>;x— !P<o»*«-§-x.&ixfc«, 7^0^ 

[0 3 9 1] 
[*6 6] 



Delete 

Ho progs with_#xxxS— — 

[0 3 9 2] EFf^^^-1^^#^ : fr-t'^^a^^^^^ 

[0 3 9 3] 
[«6 7] 



Progs linked in meth 
^STE^t^J^^tjarogs^^^ 

[0 3 9 4] ^o^5AdSfc**fe^*5V^y ^^Six 
/ay7A«4«:t^t#/j;v\ STE 
pap— -tt, y Lfc^n^^ J±<DV * h^ilbTi^-T 

[0 3 9 5] 
[*6 8] 



Can't delete progxxx 
Linked in method_xxx|_ 

[0 3 9 6] yy^ tfc^n^7^y^M^ ¥<d3j 

[0 3 9 7] 
[*6 9] 



User /xxxx 
^Delet^a^^rogsTYE^^ 

[0 3 9 8] cixtty >^ $;ft/tv^v^;e^^— l^oo 



Delete every 
unprotected prog? YES 

[0 4 0 0] cn»««*ix*:^8fe" , cy>'^*ix*vv 
j-tV UT-f -n.— if^gf 

[0 40 1] 
[S7 1] 



Enter Diag Test fx 
REVIEW HISTORY FILE 



[0 4 0 2] a— if HHfi^SteftftWfOjfcSrAyji-S 

STE P^fcttBACK^— Srlfi"fet-. "r^V 
oWHt«*iv ^ttHit^r^ h<D*tt#**£ 

117 r 4 )V<r> u tTa— 

[0 4 0 3] 
t«7 21 



Enter Diag Test /i 
REVIEW HISTORY FILE__ 

[0 4 0 4] Il7r^;Wl 5 0 0^"C(Dtia^ft 

[0 4 0 5] 
[*7 3] 



HISTORY nnn recs 

M.L-STAT-yPRORS-PRNT 
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(157) 



VfWIW-6- 2 3 3 6 7 0 



[0 4 0 6] r << }\s<o^v r 4 )\s^<n^fe 
<Dls=*— y(D%L ( TnnnJ ) 2:S^t~6o ALLttt 

^Sra^c ERRORSttx?-©^ yt-^Srfcoi/ 

(1) y^m^fy A^ov^<0«*S:^-*.*ttli^>^= 3 — 
K*5±tf (2) ^n^9Al^*3V^*i»KF*5J:V9v^ 

&6o iS^n ^7 ^f^ 1 ooffi^ y h i: ttffi 
aUSfru -^LT^— ^coun— Ktt^r-f i: 
£fBt&£*x£ 0 &Wtf>A*> (5 0t-Y^;ux6»£^= 
3 5 OA*) &ff&X%Z><DX\ 7 r << sv^m&Mjjfa 
<0»f^*S5***tS 0 f£i:A/if£)PCR:rn^Ate3 
6KS/S13 ±T*4 0 W^/vHTOT*fc5r t tt 
S^-Cfc^o A#tt«tti»<OIH#T«*£;K r5UT 

-£\ STEP*fcttBACKtt5SWbfcS!(0 1lHl(OA* 
in* 8/<y7r ^±T-T^o ffirSEoS TE P*fcteB A 

f «f : x x x x 

Ki^ft^fi : x x x ^ L 

CI k^?-hw/inx. xt 

X?-fxx/ x x/ xx 
x x : x x 

Hftfc 9xx/xx/xx 
x x : x x 

— Xx x '• xx, xx. x*C 

mtxomMx x x. x»#ra 

/K— X ^-f £ h x x : x x 



xxA^J T-S^i-So ~-lR±fc6««:A2JU * L 
TENTER£J¥LT*<OfflS:Stt«i!!K ^LTA^O 
ftft^ + y^Sil, Aft*! (STEP) *fc»±«Jt (BA 
CK) -*"So WxEoSTEP*fcttBACKi:RNU* 

— K) Cfti6l:»5l fcdS"C#5 0 STOPHWI^- 
KSrfltJhU t L"C 7 r /W^y ^S:$*t 5o 

[0 4 0 7] 
[«7 4] 



■ ffff #xxx/aanuB 
message 



nnn 



[0 4 0 8] Tf f f fj liHOLD, CYCL*fcte 
AUTOtfc§o TxxxJ l^n^7^$tfc^o 
r/mmmj y ^ b/c^a ^9 AfHo^T (D3j&;<D 

UtTO^ 9 ovinia b # 

if tt s to p srSiffoBa^if -r 
t&m. m-^(oy-<v is?) -c*>s 1 o x 

l0O;l/y?7y^f-^Wl TC2* 
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(158) 



4$l»¥6- 2 3 3 6 7 0 



yOn^ffi) + 1 0 # 

Tf j MOLD, CYCL4tttAUTOtfe5 

[0 4 0 9] 
[«7 5] 



f #scxx/xanun ddd*dC nnn 
Cycyy Setpt z mmm:ss 



[0410] r/mmmj (4 y ^ ^Hfc^n 2\\Z 

Tddd. dJ tt*J*(OK5e^OSfl[-C*>5 
TnnnJ «:U=i— KOfBrCfc* 
TyyJ itt'f $J\s$kX'foZ> 

["mmm. s sj teN^££>B#lffl-efc5 

[0411] 
[*7 6] 



message ddd.dC nnn 

[0412] Tddd. dJ «»b 5 <DK^£oi&&-e 
TnnnJ ttUa— KSSrCfc* 

r z j r4»3e*o«-c*>* 

rmmm : s sJ te^^/kOB#flf]T-fc£ 
fmessagej ft, ftO «fc 3 ^^Sc^W^'— fc* 

[0 4 13] tt^7~ -fe^ >- h<Dlfet>y 



jU<dz/V > h^yU~^V{-T^-fe:^-r5o OPTION 

[0 4 14] 
[157 7] 



HISTORY nnn recs 
ALL- CTAT-ERRORSr£jttjT_ 

[04 15] PRNT^^yyM^y-V^/Tlt 
^6T-r^—y^M4®<5tt?>^^ i:^, ENTERS 

[0 4 16] 
[*7 8] 



Print: History 
ALL— STAT— ERRORS 



[0 4 17] 

ALL 77^/^(Ot«7)l/2- KSr^y > M~£ 
STAT 7f-^xi/3- hw^^y V 
ERRORS =zy—<D* yt-^toi/^- K<£>^ 

«r:/y 

r/y v h(/)^>3 ^(O 1 odSJSRS^ai:*, fc<D* 
$ y — ^s«*Six5 : 

[0 4 18] 

[157 9] 



Print History 

Print from prog_#xx__ 

[0419JS1 (fttftiEE) (O^V2^yM,m^mn 

rau &<dx? y — : 

[0 4 2 0] 
[*8 0] 



-Print &Lfitory 
^^^rinting^^ 



[0 4 2 1 ] yV >h<Ofct>9K&^X. /y^h^I 



[0 4 2 2] 
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(159) 



«fBB¥6 - 2 3 3 6 7 0 



[*8 1] 



Enter Diag Test fZ 

[0 4 2 3] fc— ^^^htt, *(OjftS*S3 5°Ct^?> 

-5c 7 ^ y ^ ^g$r 3 5 tCIt t ^ , 

[0 4 2 4] 
[^8 2] 



Chillr Test Blk«=XX.X 

[0 4 3 1 ] ?fi£as£5frffc$ix5i:#. ftaSitt*^!? 
^ciy^a«ttK3|s|'7 r ny^36S2 S'CSrSBi bfc^ 2 0 

[0 4 3 2] 
[88 6] 



Chiller test PASSES 



Heater Test Blk~"XX.X 
going to 3SC^ 

[0 4 2 5] ta*ds^<tbfci:#, t^<t(Ofc-?tt 

[0 4 2 6] 
[*8 3] 



Heater Test PASSES 



[0 4 2 7] ffiaf7 h 
[0 4 2 8] 
[*8 4] 



Enter Diag Test /£ 
CHILLER TEST 



[0 4 2 9] iftiU^* H** Wftzfu y i? (DlBAtfi 3 5 

[0 4 3 0] 
t*8 5] 



[eh] &&W(om^fc'&5m^^ # ^mw<D7uy? 

[El 2] *«MO«*^t£5K»^n y^ospffiia-e& 
[0 3] /<>r T^ftSf-t 9 y^lftflf 

[El 4] K3pf^ny^<^4Hffiia-efc*c 

[El 5] K^ns/^^iBBElT&So 

[EI 6] El2*(09HR6-6' ttSWn^O 
BrffiElfifcS. 

[EI 7] El 2 $*<D$)1&7 - 7' lz.¥£otzUn~7w?<D 
©fffiEI-Cfo^o 

[El 8] m2^(Om^S~S f K»ofcW3p|-:/n y^<7> 
©fffiEl-efo^o 

[12 9] S^^-f^At-^t^Dy^SJ^i 

[B10] 3 y^t— #fc*ti"SW^»JW 

[El 1 1 ] A»3>f^a^->3ypCRyp h 
[Ell 2] fflBftt^— vo«***i-K»^ny^<Z5»f 

®Ei-efe^o 

[Ell 3] 3 XDK — ^(D 5 PffiEI"Cfo ; 5o 

[Ell 4] ^^SWlBWBaB^F^TOf^ffl**^ 

[Ell 5] «W^oy^o*^EB*nyt»W*5J:t5 

[Ell 6] (A) RCHJ^CD-f lss</V*<Di&!g'<Dif : 7 7 
-Cfc^o (B) >f y/^Bfi>'^0^5 7'e*5. 
(C) :/n s/^<^HR^ ^-?/v^^jc£4f*5j:t^jaaEJEK<o 

(D) 

«« m t n if &7jk-r Q 
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(160) 



3 3 6 7.0 



[Hi 7] 3>f—><DK—*<D$miZ.femi-Z>%&&fc 

jfo 0 . 5 ^«rt^JR*^5tt#£*i"« 
[Hi 8] SEtt«ttJaft3*s*4feUfcDNA«)*^*»S: 

[Hi 9] K*^— fcit/JlDSRSixfcj&SiOBfffi 

[H2 1] (A) WEf^oy?itEtS}xfcJ:*a 

HJteffi«OT-fe^^!;-(0^ffiHT*fc^o (B) 

«*Wpi3 y>^<o#* lv^*1»«ot* 

[i22] -^-Y ^ o^-Y M"o^T(D:7 p :7;* 

[H2 3] 7WAWfiIiT^§ 0 

[024] 7U-AOSSgltfc5o 

[H2 5] V U— AOftflcOigffiHT^^o 

[02 6] 02 2l-:*3tfSi2JigS2 6-2 6' Kftofc:? 

[H2 7] H2 2^S3*t5«)J»2 7-2 7' MiS-ofe^ 

[H2 8] coiES0:&<£t^£&rSH"T? 

ifcSo 

[029] #*LV^K»tf<DWffiHT*>S. 
[B3 0] f*^o±*5oWffiB-ea>5. 
[031] *y7(DX h V y7<DUft<DjE&mX'h 
S 0 

[032] y?<D* h y ^^<D—^^<ommm^h 

[03 3] 9 6 $ x./UtDr?** & vf^f # — N u—<Dzfy 

<om *fex y a»<^isffi 0-cfo s c 
[034] v : r^i-—<DU / j^mwmm'vh^o 
[03 5] yf>ft-oSB0tfo^c 

[03 6] 03 31^^13 6-3 6' f-f&o/cy 
[0 3 7] 0 3 3M*5t*S9MS*3 7- 3 7' d»ofcy 

7^ <o^ffi0-efcs o 

[03 8] 9 6 px./WT'f 9 n^-Y^— h <0*7"7 
^y$ Offiv^tSKf*^^- ^co^FSHTfcSo 
[03 9] ^Oj£®0T*fo^>o 
[04 0] ^cofti]®0-efc^o 
[04 1] ^-^^fflffiS^fe^o 

[04 2] H3 8fcl*5VvC$K»4 2-4 2' K©ofc3£ 
J^flcco^— ^(O»T®0-efe^>o 
[04 3] 0 3 8fc:*5^TSMl4 3-4 3' Kli6ofc3t 
;*cD^®0-efcSo 



[04 4] 03 8»-*5l,vr$J*l4 4-4 4' fCSJofc^ 
[04 5] ^<0^^ff^<tt^^^^^^f^4g 

corner ^(D^mmw.m'vh^o 

[04 6] 01 lCS3*tSJfta«fPJtl|l'S/^yA2 4<O*I0 

"CfcSo 

[04 7] *^^S6 5^JW^.^^ h - ^^co^a y 
^HTfeSo 

[04 8] ^^WKfS^fHW^l^ h V 
[04 9] jftSttfty*"^— ?aa*feV-^(O«lPf&0T*fc 

So 

[05 0] AS!tt*IW»ira^«FlBI5-f ^»Ht**>*. 
[05 1] fS(Ppi£MAX I AMP'CrfiBfi^i^TV^S^ S5 

[05 2] >ig(oS*3|5Hf *5 £ r/i¥v ^cO^fe^T^^cO W 

[05 3] Mffc^^^r^^^ffi^fe^o 
[05 4] ;<V — T y^KBWSJ^O^u— ^ — h~efc 

So 

[05 5] ^y— Ty^K8ttHJ¥<o^o— ^-r — h-efc 

So 

[05 6] ^17 — Ty^StRd^^^a— — fTfo 

So 

[05 7] ^17 — Ty^ttSWHff^^n— ^-y— h~efo 

So 

1 — 7-$7J* 

1 0 •••««■ 

1 2-Wn yt 

1 4"-A0f^^Hfc^7^<— 

1 6-»* 
18, 2 2 

2 4»-*&ffl»»J«V*^i* 
2 6— A^l 5 

2 s-m^w 

3 0, 3 2-ff 
3 4 

3 6--A^W 
3 

3 9-« 

4 0 

4 1 — i&V? 

4 2-77>' 

4 4 **-^^ ^VSHBS 

4 5, 4 6— V 

4 7-3M£SESS 

4 8-«R 
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(161) 



3 3 6 7 0 



49- 




50- 


•* 


5 1- 


• h V 9 9 — 


52, 


5 4-^;* 


53- 




5 5- 




56- 




5 7- 




5 8- 




6 1- 




6 3- 




6 7- 




68- 




7 0- 




7 8- 




8 2- 





8 3, 8 9, 9 0-tW^A- 

9 1, 93, 95, 97, 9 9-^^^ 

10 0—10 7-7^^9ft^ 
1 1 6—j£ffi 

1 2 2- -s^ofzfV is a W^a^-Va ^ 

1 2 8, 1 3 0, 1 3 2—*L 
1 3 0, 1 3 2-*aC?L 
1 3 4—1 4 3— 7L 
1 4 

1 4 7— * t*yw*5 — 

1 4 8-^fe^^^^y h 

1 5 0, 1 5 2 — =*>f 

1 5 4-tt* s iaJE*S 

1 5 vKJR-^d ypy <t 

1 5 8— v"!> — l/=tj±(n;<y K 

1 6 0— 3i#^r->»JB7* — AOl 

1 6 2—*X s r4~?<D^—W-<< 9 

1 6 4— ^x-f >^0^— ^ 

1 6 6 

1 7 0 ^—is b > 
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